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HE development of the experimental 
methods of modern physics has pro- 
duced a vast expansion in our knowl- 

edge of radiation and of its interaction with 
inanimate matter. The work of recent years 
is showing that radiation has a more pro- 
found influence on living organisms than 
was hitherto suspected. 
be either a direct effect of radiation itself 
on living material, or it may be an indirect 
effect, due to the synthesis of some active 
product during irradiation, which then 
affects metabolism, possibly at a site re- 
mote from the place of irradiation. In 
either case, the effect must follow from a 
physico-chemical change initiated by the ra- 
diation, and therefore will be influenced by 
the physical characteristics of the radiation 
involved. The physical quantities which 
characterize radiation of a given type are its 
wave length and its intensity. 


This influence may 


NATURE AND CHARACTERISTICS OF 
RADIATION 


Many circumstances are known in which 
a body can influence other bodies placed 
round it, as when a candle sends light to 


all corners of a room. The influence may 


spread out in straight lines from the source, 
and may pass readily through certain kinds 
of matter (as does light through glass), 


though it can also cross a vacuous space 
from which all matter has been removed. 
Such are the circumstances when a body is 
said to emit “ether waves,” which are pic- 


tured as spreading out into space, much as 
the ripples spread over the surface of water 
when a stick is moved through it. Ether 
radiation is found to travel through empty 
space with a constant speed of 3 X 10” cm. 
per second. Its speed in air is very nearly 
the same as that in vacuo, but in solids and 
liquids the speed is substantially less. 


WAVE LENGTH 


When wave motion is emitted, regular 
series of impulses travel out from the source 
with this definite speed depending on the 
material through which they travel, and any 
body in the path of the disturbance is sub- 
jected to them. The number of impulses 
emitted by the source per second or arriving 
at the receiving end per second is called the 
“frequency” of the radiation (”) and the 
distance apart of successive impulses while 
they are travelling is the ‘““wave length” (A). 
It corresponds to the distance from one 
crest to the next in a system of water waves. 
The relation between wave length and fre- 
quency is given by the equation V =a. 
Here V is the velocity of the waves in the 
medium through which they travel, and 
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varies for different media. Taking one 
standard medium (air), the wave length of 
any particular ether wave in it is definite 
and characteristic of that type of wave. 

As regards certain other properties a 
source of radiation behaves more like a 
machine gun which is firing out a stream 
of bullets, each with definite energy. These 
are “quanta” of radiation. For some pur- 
poses it is convenient to picture the emission 
of radiation in terms of quanta rather than 
in terms of waves; a definite relation must 
then be postulated between the wave length 
in the wave-picture and the energy of the 
quantum. This relation is given by Planck’s 
equation E = /.n, where E is the energy of 
the quantum, 7 is the frequency of the wave 
motion, and / is a universal constant. 

Ether waves can be generated of lengths 
ranging between very wide limits, by the 
use of suitable sources (Fig. 1). The long- 
est waves of all, used for wireless teleg- 
raphy, range from 200,000 meters to about 
20 meters. Waves of lengths between 20 
meters and 1 meter are difficult to generate, 
and the difficulty becomes still greater for 










Fig. 1. Schema of wave length ranges. 





the next range of wave lengths extending 
from 1 meter to 0.2 mm. (1). Any wave 
length in these limits can be generated by a 
suitable electric circuit. The next range is 
emitted spontaneously by all bodies in a 
manner depending on their temperature. 
The higher the temperature, the wider the 
range, and the more copious is the emission. 
This group comprises the infra-red rays 
(0.5 mm. to 0.001 mm.); the visible rays, 
to which alone the retina is sensitive (0.001 
mm. to 0.0004 mm.), and the ultra-violet 
rays (0.0004 to 0.0002 mm.). The next 
range of waves (the far ultra-violet) is dif- 
ficult to generate and to work with. It is 
followed on the short side by the X-rays 
and the y-rays of radium. The radiation of 
the shortest wave length known is the re- 
cently discovered ‘‘cosmic radiation” of Mil- 
likan (2). 

Within this wide range of wave lengths, 
there are some to which living material 
definitely reacts. The band of which use is 
made in phototherapy is that lying between 
0.001 mm. and 0.0002 mm. in wave length. 
To avoid cumbersome fractions, the shorter 
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wave lengths are often measured in microns 


1 micron ——!_mm. = 1 v), millimi- 
(1 mic 1000 ‘ , 


a a 
crons (1 millimicron = —4)% 


or Angstrom units (1 A = 10% mm. 
10 yw). For example, one wave length of 
biological interest is 290 py = 2900A 


= 1 pp), 


| 
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Throughout the whole range of wave 
lengths, there is complete continuity of 
properties, which change steadily as we pass 
from one wave length to the next longer or 
The subdivision into 


aa which is approximately 


shorter in the scale. 
bands or ranges having distinctive names 
(“X-rays,” “infra-red” is purely a matter 
of convenience and does not correspond to 
any sharp-cut physical difference occurring 
at the end of the band, just as no definite 
limit can be assigned to the end of the 
green and the beginning of the blue in the 
spectrum of white light. All ether waves 
have certain common properties. All trav- 
el with the same speed (3 X 10*° cm.p.s.) 
through vacuum: all follow the laws of dif- 
fraction, reflection and refraction (though 
in a modified sense in the case of the short- 
est of them). All convey energy along 
their paths, and give it up to any body which 
absorbs them, causing rise of temperature. 


INTENSITY 


The “intensity” of a radiation corre- 
sponds to the violence of the series of im- 
pulses which compose it (the height of the 
crests in the water wave) or to the number 
of quanta involved. It is a much more dif- 
ficult quantity to measure experimentally 
than the wave length. The method of 
measurement involves the measurement of 
the heat produced when the radiation is ab- 
sorbed. The intensity is expressed quanti- 
tatively as the number of calories, or ergs, 
of heat produced per second per square cen- 


timeter of absorbing material. For ex- 


ample, the average intensity of the total 
radiation of bright sunlight is given as .032 
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calories per second per square centimeter of 
absorbing surface (3). 


SPECTRA 


A source of radiation generally emits a 
mixture of many wave lengths, but each can 
be considered separately, and the whole ra- 
diation can be analyzed and each component 
separated. This analysis occurs when the 
“spectrum” of the radiation is formed, as 
happens when light is passed through a 
prism; the rays of various wave length are 
sorted out by the action of the prism and 
arranged in order of wave length on the 
screen (Fig. 2). Infra-red and ultra-violet 
wave lengths then fall into place on the 
screen, though of course the eye does not 
detect their presence. It is always found 
that not all the components are emitted by 
the source in equal proportions, 1.¢., with 
equal intensities. Their relative strengths 
can be studied by using the heating effect 
produced by their absorption, as when the 
bulb of a thermometer is placed at various 
points in the spectrum. The greatest tem- 
perature rise is produced by radiation of the 
wave length present in greatest intensity, 
and under suitable conditions the tempera- 
ture rise can be used as a measure of the 
intensity. The heating effect is, in practice, 
small, and a very sensitive thermometer 
(the electric thermopile or bolometer) has 
to be used to measure it. There is no al- 
ternative to this difficult technic, since the 
heating effect is the only property of radia- 
tion involving the intensity which is inde- 
pendent of wave length. Other simpler 
methods of “radiometry” tend to be selec- 
tive in their response, that is, they give more 
weight to one wave length than to another. 
Thus, in the case of the eye, it is not pos- 
sible to compare fairly the relative bright- 
ness of a green light and a red, since the 
eye is more sensitive to green, and judges 
red unfairly. The thermopile, or other in- 
strument depending on the heating effect of 
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radiation, gives the only “non-selective” 
radiometer which is really trustworthy, and 
other instruments have to be calibrated by 


See (4) for the absolute emission of thera- 
peutic lamps. 















































































ticular wave length, would indicate. The 
spectra of three typical sources are shown. 

When absolute measurements are made, 
the results are expressed in terms of the 
number of ergs emitted by the lamp between 
any two specified wave lengths, per second: 
or in terms of the number of ergs between 
these wave lengths reaching a surface of 1 
square centimeter, placed 1 meter from the 
lamp, per second: or in some derived units. 






























































perfectly transparent, so that it loses a def- 
inite fraction of its intensity in each centi- 
meter of its path. Absorption may be very 
rapid, as when visible light strikes a metal 
plate and is stopped completely by a layer 
of metal 1 » in thickness, or it may be 
very slight, as is the case when visible light 
passes through air or pure water. In any 


substance, the absorption is very different 
For example, 


for different wave lengths. 











: agg PROPERTIES OF RADIATION meta 
comparison with it. 
The analysis of the radiation emitted by Inverse Square Law.—When radiation js - 

a source thus involves two problems—what spreading out from a point, through empty 

a—carbon (plain) 

b—carbon (cored) 

c—mercury 

visible portion, “q” to “p”’; remainder ultra-violet 
Fig. 2. Photographed spectra. 
wave lengths are present, and what is the space or transparent matter, the intensity 
intensity of each. In a source of visible reaching (unit area of) a screen varies in- 
light, these factors control brightness and versely as the square of the distance of the 
color, which are obviously independent. screen from the source; doubling this dis- 
Both factors require equal attention in con- tance reduces the incident intensity to one- 
nection with the study of the biological ac- fourth of the original value. This is due to 
tion of a source. The photographed spectra the geometrical spreading out of the rays 
of Figure 2 give only part of the informa- from the source. If they are made into a 
tion required, for it is difficult to deduce parallel beam (e.g., by a lens or mirror, as 
from them the relative intensity of the lines in a searchlight), this decrease of intensity 
they show. does not occur, and the parallel beam would, 
The results of a complete analysis are best theoretically, be equally intense at any dis- 

expressed by a diagram such as Figure 3, in tance from the source. 
which the wave length is plotted horizontally Absorption —Actually, when a_ parallel 
and the intensity at that wave length ver- beam passes through any form of matter 
tically. This intensity corresponds to the there is a gradual decrease of intensity. 
temperature rise which a thermometer of This is due to “absorption” of the radiation 
suitable delicacy placed to receive that par- by the atoms it passes, no material being 
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window glass, which is very transparent to 
visible light (say, 500 pe green), is as 
opaque to ultra-violet light of 200 py as is 
metal to green light. The nature of the wave 
lengths which will be absorbed heavily de- 
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men of window glass to radiation shorter 
than 320 pp is well shown. The special 
glass (Vitaglass) shows transmission as 
far as 270 pp. Quartz is used in apparatus 
for work with ultra-violet light because it is 


ts 
es 





-red 





MERCURY 








Intensity 











SUNLIGHT 
(SEA Levey 


i cc 











400 800 


200 ap 


Wave Lenern. 


1600 3200 pp 





Fig. 3. 


pends on the atoms involved and on their 
chemical linkages. 

The absorption of a substance is meas- 
ured by taking spectrum photographs of a 
source of light, and again under identical 
conditions, but with a layer of the substance 
of known thickness between the source and 
the spectrograph. Results are thus obtained 
as shown in Figure 4; from them the per- 
centage of radiation penetrating the filter 
can be deduced. The opacity of the speci- 


Spectra of common sources: distribution of intensity. 


very transparent to rays as short as 220 py, 
and only becomes completely opaque for 
rays shorter than 185 py. Screens with 
known absorption characteristics are useful 
for investigating the effects of radiations 
within sharply defined limits of wave length. 
An account of a number of substances suit- 
able for use as filters is given by Luckiesh 
(5) and by Ellis and Wells (6). Examples 
of the effective use of such filters are given 
by the work of Hess and of Steenbock (7) 
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to determine what wave lengths are effective sible to produce effects in reasonably short 
in the therapy of rickets; and in the paper _ time. 

by Coblentz and Fulton (8) on the bacte- In the case of radiation spreading out 
ricidal effect of radiation. One filter, con- from a point through an absorbing medium, 
sisting of a mixture of chlorine and bromine _ the intensity decreases with increase of dis- 
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Fig. 4. Transmission of ultra-violet light by glass. 





in a quartz vessel which transmits radiation tance at a rate more rapid than that deduced 
round about 260 yy, and very little else, from the law of inverse squares. Air ab- 
seems to have been less used than its poten- sorbs slightly the shortest ultra-violet rays 
tialities warrant (9). Unfortunately few emitted by therapeutic lamps (10), and 
substances are available which transmit therefore, if these shortest rays are consid- 
ultra-violet light while absorbing visible ered as contributing any effect of thera- 
rays. This consideration is leading inves- peutic value, the time of exposure at a dis- 
tigators to face the expense of constructing tance of two yards from the lamp should 
quartz spectrographs of very large aperture, be somewhat more than four times the ex- 
which will give very intense spectra of mod- posure at one yard (47). 









erate purity. Biological material exposed Systematic measurements of the absorb- 
in a strip of the spectrum is acted on by pure ing power of skin for radiation of various 
radiation of definite wave length, and the wave lengths show that the intensity of ra- 
great intensity available may make it pos- 







diation of wave length 297 pp is reduced to 
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tical 
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2 per cent of its initial value on passage 
through a layer of skin 0.1 mm. thick (11). 
Shorter wave lengths are absorbed still more 
completely (12). This amounts to prac- 
tically complete opacity for radiation shorter 


Y REFLECTED 
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which happens if the interface is rough, each 
incident ray is broken up into an infinite 
number of scattered components; in the case 
of a smooth surface, these all coalesce and 


give one “reflected” ray. The proportion of 
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Fig. 5. 


than 297 py. By use of powerful sources 
of light and sensitive photographic plates, 
slight penetration by rays shorter than 297 
yx is detectable (13). The penetration is so 
small that such light is unlikely to have 
physiological action in any case in which 
penetration of the skin is necessary. 
Reflection —When __ radiation 
through the interface between one medium 
and another (¢.g., air to water, air to paper ) 
it is partly returned into the first medium 
In scattering, 


passes 


by reflection or scattering. 


SSO 
~ VisiBLe 
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Reflecting power of metals. 


light of given wave length scattered or re- 
flected depends on the nature of the surface, 
its state of polish, and the angle of inci- 
dence. Different wave lengths are reflected 
in different degrees from a given surface. 
In particular, the reflection is generally 
much less copious for ultra-violet than for 
visible rays, and radiation which has been 
reflected even from polished metal is gen- 
erally robbed of the bulk of its ultra-violet 
constituents. Pioneer measurements of the 
reflecting power of metals for various wave 
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lengths were made by Rubens and Hagen 
(14) and have been extended to cover cases 
of importance in phototherapy by Coblentz 
and by Hulbert (15). (See Fig. 5.) 
Because of the poor reflecting power of 
most materials, including most metals, for 


ultra-violet light, it is generally sufficient to - 


protect the eyes of patient and operator 
from the direct light only of a U.V. lamp. 
If the lamp itself is shielded from the ob- 
server, objects themselves brightly lighted 
by it can be safely looked at without protec- 
tive goggles, since their power of reflection 
in the ultra-violet is so small. (If very 
powerful sources are employed, or if pro- 
tracted exposure is likely, protection from 
indirect radiation may become desirable.) 


PRODUCTION AND SOURCES OF ULTRA-VIOLET 
RADIATION 


The only means at our command for pro- 
ducing ether waves shorter than the “wire- 
less” range is by causing a disturbance in 
the structure of an atom which then rights 
itself, and, in the process of readjustment, 
the radiation is emitted. The atom consists 
of a cloud of electrons held in balance by 
the attraction of a small central nucleus. 
The complexity of structure increases stead- 
ily with increase of atomic weight, as does 
the force with which the inner electrons are 
held by the nucleus. The disturbance of 
atomic structure involves the displacement 
of one of the electrons from its normal posi- 
tion. In returning to its normal state, the 
energy spent in displacing the electron is 
given out in ether radiation, and the greater 
this energy, the shorter is the wave length 
emitted. The quantum conception of radia- 
tion is essential in the study of these phe- 
nomena. 

h V 


By Planck’s equation E = h n =—+ 


hV 





Wave length emitted = 4 = - 
Energy spent on atom. 


Thus the more energy spent in causing the 
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disturbance, the shorter can be the wave 
length emitted. 

Thermal Radiation. — Atomic  disturb- 
ances of the above type are produced by 
raising the temperature of a body, when 
neighboring atoms in their vibrations knock 
against each other. The higher the temper- 
ature, the more violent the collisions and 
therefore the shorter the wave length 
emitted. This is illustrated in Figure 6, 
which shows the characteristic thermal ra- 
diation from a body at 2,500° C. and 1,500° 
C. The emission is maximum at a certain 
wave length (infra-red, in the cases shown), 
which is shorter the higher the temperature 
of the radiator. (Compare the effect of 
tube voltage on the average wave length 
of X-radiation: here high voltage. means 
violent impact of cathode stream electrons 
on the anticathode, and results in short aver- 
age wave length. ) 

From Figure 6 it can be seen that a ra- 
diant depending on high temperature alone 
must inevitably be an inefficient source of 
ultra-violet radiation, since there is no means 
of avoiding the emission of an overwhelm- 
ing amount of long wave radiation for each 
unit of U.V.R. emitted. This applies to the 
poles of a carbon arc, the maximum temper- 
ature of which (in the positive crater) is 
3,700° C. Here the maximum intensity is 
emitted at 800 py in the spectrum, just at 
the red end of the visible part. 

Sunlight.—The sun has the characteristics 
of a thermal radiator operating at 6,000° C. 
Its radiation is extensively modified by pas- 
sage through the atmosphere, the modifica- 
tion being mainly in the direction of reduced 
intensity and extent of both infra-red and 
ultra-violet components. The spectrum of 
clear sunlight at sea level has been found to 
end at 291 pp in the ultra-violet (16). The 
shorter waves are cut off mainly through 
absorption by ozone in the atmosphere. In- 
creased altitude makes very little difference 
to the end point (17). The distribution of 
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‘atensity in the sun’s spectrum at sea level is 
as shown in Figure 3. At higher altitudes, 
the maximum shifts toward the violet, so 


that the proportion of short radiation is sub- 


stantially greater. Water vapor or smoke 


INTENSITY 500 


Wave 





101 


where the sun’s spectrum ends. Neverthe- 
less, it does not transmit all the radiation 
from artificial sources, since their emission 
extends well beyond 280 py, where the trans- 
mission of the glass stops. 


Lenatr 





- 2p 


Fig. 6. 


pollution in the atmosphere results in very 
heavy absorption of the ultra-violet part of 
the sun’s radiation (18). 
higher in the sky toward noon, the ultra- 
violet content of its radiation increases, since 


As the sun gets 


the rays have to penetrate a lesser thick- 
ness of air; also, this air is less likely to 
contain dust in quantity or water vapor than 
are the layers nearer the ground. 

It is worthy of note that the glass of 
Figure 4-B is transparent to almost all the 
ultra-violet radiation present in sunlight, 
since it transmits 30 per cent at 290 py, 


Sp Ap 


Thermal radiation. 


In the therapeutic use of sunlight, the 
diffuse light from the sky is of great value, 
particularly if the sky is blue or contains 
brightly lighted clouds. The light from the 
blue sky contains a large proportion of ultra- 
violet rays, and may contribute many times 
the amount received in direct sunlight (18). 
For this reason, to make use of the max- 
imum amount of ultra-violet light in helio- 
therapy, it is better to have the patient com- 
pletely out of doors, rather than inside a 
room, with the sun shining on him through 


an open window. Radiation from the whole 
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sky can reach him in the first case, but in the 
second, only that from the part of the sky 
visible through the frame of the window 
can contribute. 

Incandescent Electric Lamps.—Metal or 
carbon filament electric lamps are thermal 
radiators giving powerful emission through- 
out the visible and infra-red, but the mod- 
erate operating temperature, which does not 
exceed 2500°C., results in feeble ultra-violet 
emission. Since the absorption of the lead- 
glass bulb of the ordinary type limits the 
emission to about 340 pp on the short wave 
side, several investigators have had _ fila- 
ments mounted in bulbs of special glasses 
such as Vitaglass (19). The intensity of 
the ultra-violet light emitted by such lamps 
is so small that very protracted exposure is 
necessary if it is to have therapeutic value. 
It is not practicable to reproduce inside a 
room, with such lamps, the full intensity of 
outdoor sunlight and sky-shine. 


SHOCK EXCITATION—ELECTRIC ARCS 


A second method of excitation is that used 
in the X-ray tube, 1.¢., the collision of elec- 
trons with atoms. Since ultra-violet rays 
are longer in wave length than X-rays, the 
collisions need not be so violent, and a 
smaller exciting voltage is sufficient (30 to 
50 volts as theoretical minimum instead of 
50,000). Such occur when a 
stream of electrons is forced through a gas. 


collisions 


The emission excited by this method gen- 
erally consists of a series of isolated wave 
lengths giving as spectrum a number of sep- 
arate lines (Fig. 2) in place of the uniform 
band of colors shown by a white hot body. 
No general law can be stated from which 
the relative intensity of different lines of 
these spectra can be deduced, since it varies 
widely according to the nature of the gases 
and the electrical conditions to which they 
are subjected. This second process is re- 
sponsible for the bulk of the emission of 
ultra-violet light by therapeutic lamps (all 
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the emission in the case of the mercury arc) 
where it occurs in the flame of the arc. Elec. 
trons are emitted from the cathode and, in 
their passage through the discharge, collide 
with atoms of the vaporized material in the 


mf 


B A 


4 


Fig. 7. The carbon arc. 





(ler wore?) 


The arcs 
X-ray tubes, 


flame. are analogous to gas-filled 
but the ultra-violet emission 
comes from the whole of the discharge, not 
from the “anticathode” exclusively. 

Figure 7-A illustrates this point, in the 
case of the carbon are (20). The photo- 
graph was taken through an optical device 
equivalent to a filter transparent only at 
wave length 290 py. Radiation of this 
wave length is seen to come from the whole 
of the flame. The distribution of ultra- 
violet radiation seen is very different from 
that obtained when the filter is adjusted to 
pass visible light only (Fig. 7-B). The 
positive crater is found to be responsible for 
almost all the emission, since its temperature 
is sufficient to make it a powerful radiator 
for the longer wave lengths. For these rea- 
sons, curves worked out by illuminating en- 
gineers showing the distribution of visible 
light round an arc and their deductions as to 
efficiency do not apply to the ultra-violet 
radiation of the are (21). In particular, the 
greatest possible flame length is desirable 
when the greatest ultra-violet emission 1s 
desired. 

In the mercury arc, since the poles do not 
get hot enough to emit either visible or 
ultra-violet rays, the whole output comes 
from the flame of the arc, which is of almost 
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yniform intensity for both wave lengths 
along its whole length. The distribution of 
visible and ultra-violet light round the lamp 
is therefore the same, unless it is modihed 
in any way by reflectors, which may concen- 
trate the visible rays while not reflecting the 
ultra-violet. 

Again, as in the case of the X-ray tube, 
the quantity of radiation emitted from an 
arc is very sensitive to running conditions 
and varies greatly as a result of small in- 
crease of current or applied voltage. By 
measurement with a photo-electric cell, it was 
found that ina mercury lamp, 5 per cent rise 
of line voltage caused 14 per cent increase 
of emission. In a carbon arc, 5 per cent 
voltage rise gave 15 per cent to 30 per cent 
increased emission (22). Accurate control 
of running conditions is therefore of prime 
importance if uniformity of dosage is re- 
quired in phototherapy. 


CHEMICAL AND BIOLOGICAL ACTIONS OF 
LIGHT 


When absorption of radiation takes place 
by an atom, one of the electrons is removed 
from the normal position, this process being 
the converse to the emission of radiation by 
the atom. The electron may be completely 
ejected, in which case it will travel out until 
brought to rest by collision with neighboring 
atoms. This is called the “photo-electric 
effect,” and is readily detected, especially 
when ultra-violet light is employed. The 
electron displaced by absorption may, on 
the other hand, only be removed to a posi- 
tion farther from the nucleus, but still inside 
the atomic structure. In either case, the 
energy of the absorbed radiation is spent in 
dragging the electron from its normal posi- 
tion, and the atom is left in a condition of 
strain. The displaced electron may fall back 
into its normal position. If it does this, the 
atom becomes a source of radiation, just as 
happens when the same electronic disturb- 
ance takes place from other causes; the 
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wave length emitted may or may not be the 
same as that of the radiation absorbed. 
Generally it is longer. This process of ab- 
sorption and re-emission gives rise to the 
“fluorescence” which is shown by many sub- 
stances under ultra-violet illumination, if the 
light which they re-emit comes within the 
The sub- 
stance appears to glow when ultra-violet 
light falls on it and stimulates it to fluores- 
In effect, there is transformation of 
ultra-violet into visible light by the fluores- 
cent substance, and its fluorescent glow can 
be used as a convenient detector of ultra- 
violet light. Barium platinocyanide, sali- 
cylic acid, anthracene and vaseline are fluor- 


range of visible wave lengths. 


cence. 


escent substances useful for this purpose. 
Since chemical change involves the dis- 
placement of electrons in the two atoms 
combining, the disturbance produced by the 
absorption of radiation might be expected 
to influence combination. 
amples of such photochemical effects are 
known, of which the majority are due to 
ultra-violet rather than visible light (23). 


Very many ex- 


Radiation can produce these physical or 
chemical effects in the medium through 
which it passes only as a result of ab- 
This conclusion is embodied in 
the law of Grotthus and Draper, as regards 
photochemical action, and there is no doubt 
that it applies also to the biological actions 
of light. 

Bactericidal Action of Light.—The lethal 
effect of radiation on bacteria and protozoa 
has received systematic study since 1879 
(24). It has been shown that the ultra- 
violet wave lengths are far more active than 
the visible. 


sorption. 


Browning and Russ (25), by 
projecting a spectrum formed by a quartz 
prism on a plate spread with bacteria, found 
that the special activity started at 295 pp and 
extended to the shortest wave lengths (about 
200 pe) which their apparatus supplied. 
Figure 8, showing the bactericidal action of 
the spectrum of the mercury are, illustrates 
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this. The spectrum was formed on an agar 
surface spread with an emulsion of Staphylo- 
coccus albus. On incubation after exposure 
to the spectrum, colonies failed to develop 
where the bacteria had been killed by the 


J 
240 254 


Fig. 8. 


radiation. Above the “bactericidal 
trum” is a spectrum obtained by putting 
photographic paper in place of the culture. 
This result shows clearly that the bacteri- 
cidal action starts at about 300 py: the in- 
tense mercury line at 313 py has had no ef- 
fect, but the weaker line at 280 py. has caused 
complete sterilization. Wave lengths longer 
than 295 py are not entirely without bacteri- 


spec- 


cidal action, but long exposure or great in- 
tensity is necessary. Quantitative work on 
the relation of intensity and wave length to 
the time necessary for sterilization has been 
done by Coblentz and Fulton (8). 
find that there is a definite “threshold” in- 
tensity below which no length of exposure 
Study of the ab- 
sorption spectrum of an emulsion of bac- 


They 


will cause sterilization. 


teria shows that only those wave lengths 
which are absorbed cause sterilization (26) 
in accord with the law of Grotthus and 
Draper. 

Protozoa (e.g., Paramecium) are also 
killed by radiation, and the rapidity of this 
action has been used (27) to compare the 
biological activity of artificial sources of 
ultra-violet radiation. 

Information as to a possible mechanism 


{0 
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of the lethal effect of light is given by the 
observation that, as irradiation of Parame- 
cium proceeds, a point is reached when the 
cell protoplasm is seen to flocculate. Similar 
flocculation of colloidal substances in vitro 


Yo 150 - --[ tensity, 


th 
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Bactericidal effect of mercury spectrum. 


under the influence of ultra-violet radiation 
has been observed and was studied in detail 
by Janet Clark (28). A solution of albu- 
min at the iso-electric point or other known 
pH was exposed to radiation from a quartz 
mercury lamp. Coagulation was observed 
to an extent dependent on the pH of the 
Only radiation shorter than 320 
effect is 
probably produced by wave length 265 py 
(29). 
sensitized by eosin and other substances. 
The theory is developed by Clark that coag- 
ulation of albumin by light is due to the 


solution. 


vy is effective. The maximum 


Photocoagulation of proteins can be 


ejection of photo-electrons from the col- 
loidal aggregates, so that their electrical 
stability is upset. The passage of swift elec- 
trons from radio-active substances (f-rays) 
through colloids is known to affect their 
stability in some cases (30). Search has 
been made for the component part of the 
protein molecule which is light-sensitive. 
The amino-acids tyrosine and phenyl alanine 
absorb heavily in the region of 300 pp, and 
it is therefore possible that these substances 
are involved in the germicidal action of 
light, either as the source of the photo- 
electrons, or as the precursors of some toxic 
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substance formed from them by _photo- 


chemical change (31). 


On the Eye.—Wave lengths longer than 
313 pp may be incident on the eye in great 
intensity without harmful results (32). 
Waves shorter than this limit are heavily 
absorbed by the cornea, and after even mod- 
erate exposure, severe and very painful con- 
junctivitis may result. Protective goggles 
should therefore be quite opaque to radia- 
tion shorter than 313 py at least. Some 
varieties, particularly those made of cellu- 
loid and similar products, do not satisfy this 
requirement. 

Ultra-violet radiation of about 330 py 
causes violet fluorescence of the cornea, and 
since the fluorescent light which enters the 
eye will be uniformly distributed over the 
retina, the subject sees his surroundings as 
though through a dense violet or heliotrope 
mist. (A certain amount of diffuse ordi- 
nary light sufficient for vision is here as- 
sumed present.) This violet mist is some- 
times seen when the head is brought near 
amercury arc lamp and its radiation strikes 
the eye from the side. 


Sensitization.—The important part played 
by absorption is shown by the phenomenon 
of sensitization, of which many examples 
can be given. Pure oxalic acid is only slow- 
ly decomposed by light, but in the presence 
of a trace of uranium salt the reaction is 
“sensitized” with 
speed. 
“sensitize” photographic plates to red light, 
Jacteria 


and proceeds greater 


Traces of any of a group of dyes 
or even to infra-red radiation. 
which are normally unaffected by green light 
are quickly killed by it in the presence of 
eosin (33). 
by absorbing radiation which would be 
Thus, in the 


In each case the sensitizer acts 


transmitted in its absence. 
case of the bacteria, eosin absorbs green 
light, and, being in intimate contact with the 
bacteria, the effect is as though the light was 
absorbed by the living material itself. The 
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resulting atomic disturbance results in the 
death of the cell. 

Clinical use of this effect has been made 
by Pacini (34) and others who find that 
sterilization of wounds and sinuses by light 


‘ treatment is accelerated by the presence of 


eosin in the tissues. Promising results are 
claimed for the sensitization of tissues in 
X-ray therapy by the presence in them of 
sodium bromide, which increases the amount 
of X-radiation absorbed. There can be no 
doubt that the direct lethal effect of light 
has little to do with the success of photo- 
therapy in, say, tuberculosis. The bacteri- 
cidally active rays are very readily absorbed 
by protoplasm (otherwise they would not 
affect bacteria), and measurement shows 
that they cannot penetrate more than a depth 
of 0.1 mm. in skin. The longer rays, which 
penetrate farther, are too feeble in their bac- 
tericidal action to have effect in the dosage 
used. Even in the light-therapy of lupus, 
it is doubtful whether the direct bactericidal 
effect comes into play. The lethal effect is 
of great scientific interest, since it is a re- 
action of living material to radiation which 
is relatively simple to control. 

Irradiation of an animal or of its blood 
in vitro causes marked and complicated 
changes in the constitution and properties of 
the blood. It has been shown (35) that the 
bactericidal power of the blood is increased 
by either ultra-violet, visible, or infra-red 
Irradiation is also followed by 
Many 


radiation. 
definite changes in the blood count. 
agents which produce a skin reaction (¢.g., 
heat, blistering agents, etc.) have similar 
These effects, there- 
fore, while no doubt they play a part, are 
not among the factors specific to photo- 
therapy. 

It is interesting to note that these are 
among the few biological actions of radia- 


effects on the blood. 


tion in which visible and infra-red rays are 
active. These wave lengths are able to pen- 
etrate considerable thicknesses of living 
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tissue, though penetration is accompanied 
by steady loss of intensity through absorp- 
tion. Therapeutic lamps (particularly car- 
bon arcs, by reason of their high wattage) 
give out these waves in intensity sufficient 
for the heat produced on absorption to cause 
considerable rise of temperature. The sub- 
cutaneous tissues have been observed to 
reach a temperature as high as 4714° C,, 
through irradiation of the skin by an arc 
lamp (36). The physiological effects of this 
temperature rise are used in “radiant heat” 
treatment. They mav be all the more val- 
uable since they can be attained with the 
skin freely exposed to air, and at nearly 
normal temperature, which is not possible 
when hot packs are employed to secure the 
same rise in temperature within the tissue. 

It has been claimed that in several bio- 
logical actions of light, ultra-violet rays have 
more effect when acting alone than when 
combined with visible or infra-red radiation. 
This conclusion has been shown to be with- 
out foundation as regards the bactericidal 
and the antirachitic effects of ultra-violet 
radiation. 


RICKETS 


Rapid progress in the study of the re- 
lation of light to rickets could be made after 
a technic for the production and control of 
experimental rickets in rats had been worked 
out. 
then found which, while without effect when 
fed to rachitic rats in the normal 


A large range of food-stuffs were 


state, 
became powerfully antirachitic after irradia- 
tion. Rats receiving them in the active state 
were found to be immune to the onset of 
rickets, or, if already rachitic, their lesions 
rapidly healed. 
these food-stuffs was recognized in the 


An ingredient common to 


sterols (37), and experiment showed that 
cholesterol as usually prepared became pow- 
erfully antirachitic on exposure to radiation 
shorter than 313 pp, a dosage of 4 milli- 
grams per day giving protection (38). 
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Further experiment showed that only 4 
small fraction of ordinary cholesterol could 
be “activated,” and finally it was found pos- 
sible to prepare a specially purified specimen 
of cholesterol which could not be activated 
(39). Meanwhile spectroscopic evidence 
had been obtained (40) that cholesterol 
when irradiated became more transparent to 
certain ultra-violet wave lengths than be- 
fore, showing that some substance present 
in the original specimen which absorbed 
those wave lengths was being destroyed dur- 
Further, it appeared that 
antirachitic activity developed step by step 
with the increase of transparency. A search 
for this substance resulted in its identifica- 


ing irradiation. 


tion as ergosterol (41), a compound pre- 
viously known and present as an impurity in 
small amounts (about .04 per cent) in ordi- 
nary cholesterol. In its normal state it is 
without antirachitic action. On exposure to 
ultra-violet radiation of wave length less 
than 313 pp it is converted to a resinous sub- 
stance which is effectively antirachitic when 
fed to rats in doses as small as 0.004 milli- 
gram per day. 
rachitic effect of radiated cholesterol and 
ergosterol.’ 


Figure 9 shows the anti- 


The range of wave lengths ac- 
tive is not known precisely, but extends 
from 313 pp to 280 pp or less (42). 

It has been shown that irradiation of 
rats themselves is as effective in protecting 
them from rickets as radiation of their diets. 
This is explained by the action of radiation 
on sterols contained in the skin and hair of 


the animals, and subsequent absorption of 


the active product into the blood stream. 
Here is a mechanism fundamentally dif- 
ferent from that involved in the lethal effect 
of radiation on bacteria. A chemical change 
takes place at the skin surface, and the 
product formed is absorbed and influences 
in the organism. 
Along similar lines, presumably, lies the 


metabolism elsewhere 


11 have to thank Dr. R. Findlay and Dr. C. Spence for 
assistance in the rat experiments from which these radio- 
grams were taken. 
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Cholesterol 
4 mg. per day 


7 days from start 14 days from start 


Sterol radiated (no rickets) 


7 days from start 14 days from start 


Rat C.2 
(control) 


Sterol not radiated (rickets develop) 


Cholesterol fed to young normal rats kept on 
rachitogenic diet. 


Ergosterol 
0.01 mg. per day 


start 10 days later 


Sterol radiated (rachitic condition improves) 


10 days later 


Rat E 1 
(control) 


Sterol not radiated (rickets develop further) 


Ergosterol fed to rachitic rats (10 weeks old), 
kept on rachitogenic diet. 


Fig. 9. Influence of radiated sterols on experimental rickets. 
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answer to the general question of how a 
radiation which has small penetrating power 
can have biological effect. 

Very little is known of the means where- 
by the active substance affects calcium and 
phosphorus metabolism so as to cause bone 
formation in a rachitic subject. It is, how- 
ever, interesting to note that experiment has 
shown that in pigs and rats, irradiation re- 
sults in increased calcium and phosphorus 
absorption by the gut (43). 

There is some evidence that an antira- 
chitic factor can be produced by chemical ac- 
tion from its precursor (51), and some re- 
cent work tends to show that the antirachitic 
activity of fish oils may originate in this 
way (52). The activity of vegetable food- 
stuffs, however, is probably dependent upon 
a supply of sunshine at some time during 
growth. 

Once formed, the antirachitic factor has 
considerable stability (44). 
light-sensitive, being slowly decomposed by 
ultra-violet 


It is, however, 
radiation. For this reason, 
over-exposure of a food-stuff to a mercury 
vapor lamp destroys the antirachitic activity 
conferred by shorter exposure (40). (Ex- 
posures of the order of 30 times that neces- 
sary for activation are required to demon- 
strate this effect.) During irradiation, for- 
mation of the vitamin and its destruction 
proceed simultaneously, so that after a cer- 
tain exposure has been given, the vitamin 
content of a radiated substance must remain 
at a constant maximum value. As soon as 
all the activatable substance has been con- 
verted, further exposure will cause a de- 
crease in vitamin content (53). There is 
some evidence that wave lengths between 
310 py. and 270 pp are most effective in the 
synthesis of Vitamin D, and waves shorter 
than 270 pp in its destruction. 
Erythema.—|-xposure of the skin to 
ultra-violet radiation is followed after a 
latent period by erythema, which in an aver- 
age case reaches a maximum some four to 


six hours after the exposure. According to 
the dosage given, the skin effect may then 
gradually fade, or erythema may be fol- 
lowed by desquamation and a more or less 
permanent pigmentation ensue: The pro- 
duction of erythema is due to stimulation by 
light of the superficial nerve endings, and is 
subject to nervous control (45). <A consid- 
erable degree of tolerance for ultra-violet 
radiation may therefore be induced by re. 
peated exposures. The most thorough in- 
vestigation of the problem of the relation of 
wave length to erythema was made by 
Hausser and Vahle (46), who illuminated 
skin with spectrally isolated wave lengths of 
measured intensity. They were able to show 
that the most effective range was. that 
around 300 py. Probably the maximum is 
due to a balance struck between the poor 
penetrating power of the shorter rays and 
their greater photochemical activity. 

Erythema is extensively used as a prac- 
tical guide to dosage in phototherapy, but 
there is no evidence of a relation between 
it and therapeutic éffect. What general 
agreement there may be is probably attrib- 
utable to the fact that erythema may act as 
a rough guide to the quantity of radiation 
supplied in a band of wave lengths which 
agrees roughly with that of most therapeutic 
value. However, it would certainly be pos- 
sible, in the case of rickets, to choose a wave 
length which would be powerfully anti- 
rachitic while almost without power to give 
erythema. 

Dosage and Factors Influencing It.—The 
problem of dosage in phototherapy is made 
difficult at the outset by the fact that ultra- 
violet radiation is not comparable to a pure 
The com- 
plete radiation from a lamp may be likened 
to a mixture of drugs, for the various com- 


substance in the chemical sense. 


ponent wave lengths have different (pos-° 


sibly conflicting) therapeutic values. This 
problem is only now being investigated. In 


the absence of fuller knowledge, in estimat- 
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ing the therapeutic value of a lamp itis only 
possible to measure the total outpst in the 
region which is probably most effective. 
This may be taken as 310 py to 220 pp. A 
photo-electric method designed on these lines 
has proved satisfactory and has been applied 


to measure the biological activity of a num- 
ber of therapeutic lamps, in units analogous 
to candle power (22). Other methods ot 
measurement have been devised (47) by 
other workers. If the power of a lamp is 
known, the quantity of light delivered over 
any surface per second can be deduced from 
it and the distance of the surface from the 
lamp, allowance being made for departure 
from the inverse square law if necessary 
(48). 
as the physical basis of, phototherapy are 
just those involved in making photographic 
prints, the idiosyncrasy of the subject corre- 
sponding to the speed of the bromide paper. 
Physical control of them is just as essential 


The factors requiring consideration 
| g 


in securing uniformity of dosage as for the 
production of uniform prints. It is more 
difficult to secure, because of the great varia- 
bility of the ultra-violet output of lamps 
with running conditions and age, and be- 
cause the output has so little relation to the 
visible brightness. In local treatment, par- 
ticularly when quartz applicators are in use, 
it is scarcely possible to avoid empirical 
methods in controlling dosage, because of 
the uncertain transmission factors of the 
quartz applicators. 

The trend of current practice seems to be 
away from local treatment, or, if this is 
given, it is combined with general irradia- 
tion. This is in line with the realization that 
the direct bactericidal effect of ultra-violet 
radiation is of negligible importance thera- 
peutically (54), the action being a more gen- 
eral one, probably through the blood stream. 
If this view is accepted, an explanation of 
the value of local treatment may be found in 
the photosynthesis of some active product 


Irom a substance present in the damaged 
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tissues only. The case of rickets is one 
where the activatable product is available 
anywhere on the body surface, but this may 
not be so in other diseases which respond to 
phototherapy. 


TUBERCULOSIS 


There is now abundant evidence that irra- 
diation is one of the most powerful remedies 
treatment of localized 
lesions of extra-pulmonary tuberculosis, and 
for maladjustments of metabolism. Over 
70 years ago Rickli established a clinic at 


available for the 


Veldes, in Austria, where he installed a sun- 
bath in conjunction with what he termed the 
“Cure Atmospherique.” In 1890, Finsen 
(the creator of artificial light treatment) 
demonstrated the wonderful curative effects 
of ultra-violet rays in lupus. Rollier, 1903, 
opened at Leysin (French Switzerland) the 
first clinic in Europe for the systematized 
heliotherapy of surgical tuberculosis and met 
with so much success that he established the 
well-known ‘“‘école au soleil’’ at Cragnat for 
metabolic disorders. More recently, Gau- 
vain, at Alton, has shown the remarkable 
effects of actinotherapy in surgical, gland, 
and skin tubercle, and altogether the results 
have been so gratifying that now most of the 
leading hospitals have their light depart- 
ment, and, under the guidance of such men 
as Saleeby, Sequeira, Hill, and Johnston, 
are obtaining results in extra-pulmonary tu- 
berculosis which prove beyond doubt the 
wonderful benefits of ultra-violet irradia- 
tion. 

So far as the treatment of pulmonary 
tuberculosis is concerned, most authorities 
are agreed that the results are not encourag- 
ing. Lo Grasso, of Perrysburg, however, 
has shown that great benefit can be obtained 
in the treatment of advanced and moderate- 
ly advanced cases, provided there are no 
acute complications such as pleurisy, pyo- 
pneumothorax or a very recent hemorrhage, 
McCutcheon (49) also is very definitely of 
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Fig. 10. Radiographs of case recorded in Chart 


the opinion that heliotherapy should be en- 


couraged in phthisis, but Bronfin (50), 
while not exactly condemning it, points out 
that heliotherapy is at least as dangerous 
an agent as tuberculin if used injudiciously. 
It would appear, however, that if this reme- 
dial agency increases the bactericidal power 
of the blood, influences its calcium and phos- 
phorus content and improves metabolism, 


Fig. 11. 





I, before treatment (left) and after treatment (right). 
2 


it should be of great importance in the 
treatment of pulmonary cases, provided 
these are carefully chosen, and provided it 
is properly applied. 

* BY SUNLIGHT IN CASES OF PUL- 
AND EXTRA-PULMONARY 
TUBERCULOSIS 


TREATY 
MONARY 


In general, it may be said that our re- 





Radiographs of case recorded in Chart II, before treatment (left) and after treatment (right). 
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sults of heliotherapy on cases of surgical 
tuberculosis are in every way as successful 
as the results recorded elsewhere, and need 
not be discussed in detail. 

The physical condition of the patient and 
his reaction to radiation, which determine 
wholly the amount of exposure to sunlight 
in cases of surgical tuberculosis, are of even 
greater importance in determining the ex- 


posure of cases of pulmonary tuberculosis 


to sunlight, and it is probable that the 
failure of other workers, with the exception 
of Lo Grasso, to obtain beneficial results in 
the treatment of pulmonary cases has re- 
sulted from their adoption of a hard and 
fast technic, and from their not basing the 
régime wholly on the reaction of the indi- 
vidual patient. 

Before insolation is commenced, all chest 
cases are acclimatized to open air conditions 
of life, and all undergo that period of rest 
which, together with adequate diet and hy- 
gienic surroundings, puts them in proper 
condition to derive benefit from irradiation. 
The patient being thus prepared, Rollier’s 
method of insolation as modified by Lo 
Grasso is employed—the feet being exposed 
on the first day for five minutes, and each 
day a further surface of the body being 
exposed from below upwards, until a max- 
imum of one hour’s exposure of the whole 
body is given, morning and afternoon. 
Careful note is made in all cases of tempera- 
ture and pulse before and after irradiation, 
and the response of the skin to the radia- 
tion is also recorded daily. Overheating 
during, and exhaustion after, irradiation are 
noted; frequency of cough and amount of 
sputum during and between exposures are 
estimated, and if from all or one of these 
signs it is indicated that the treatment is in- 
creasing toxemia, then the dosage is reduced, 
and if necessary the treatment is discon- 
tinued. 
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TREATMENT BY ARTIFICIAL SUNLIGHT IN 
CASES OF PULMONARY AND EXTRA- 
PULMONARY TUBERCULOSIS 


Ultra-violet dosage having been accurate- 
ly determined and the conditions otherwise 
having been made as nearly approximate to 
open air conditions of life as possible, the 
technic of ultra-violet irradiation resolves 
itself into a question of the patient’s general 
reaction and cutaneous As 
gards this last, it would appear that the best 
biological result is obtained by keeping the 
skin young, that is, by keeping it fully re- 
sponsive to an erythema dose, rather than 
seeking to induce an intense and more or 
It has been 


reaction. re- 


less permanent pigmentation. 
found that an exposure of one hour daily 
to the atmospheric quartz mercury vapor 
lamp, and ten minutes to the 75 amp. carbon 
arc lamp at 36-inch distance, best secures 
this mild reaction which is associated with a 
moderate degree of pigmentation, and it will 
be noted that the difference in length of ex- 
posure (60 minutes to 10 minutes) com- 
pares almost exactly with the relative pow- 
ers of the lamps, as estimated by the photo- 
200-40. 

The urgent need for caution in estimating 


electric cell, ziz.: 


the duration of exposure and the danger 
that the patient may suffer from overdosage 
will readily be appreciated, when it is recog- 
nized that the emission of a mercury va- 
por lamp (evacuated type) is reduced from 
230 units, when new, to 30 units after 800 
hours’ use (22). Preliminary testing with 
the photo-electric cell and subsequent fort- 
nightly examinations obviate these dangers. 
In other words, such tests are essential if a 
measure of the decay of the lamp is to be 
obtained, and if the length of exposure re- 
quired by the patients with a view to secur- 
ing optimum results is to be determined. 
Certainly no lamp should be used for thera- 
peutic purposes until its ultra-violet emission 
has been determined. 
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HELIOTHERAPY 





Date of Admission, May 28, 
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Beyond all these factors of amperage, 
voltage, time of exposure, and distance from 
the source of ultra-violet emission, which 








must be taken into account in providing ar- 





tificial ultra-violet therapy, the idiosyncrasy 





of the patient is most important of all. [-x- 





haustion, sweating, lethargy and variability 





in reaction have all to be noted, but in gen- 





eral the following régime has proved useful 


as a guide: 

















Full dosage—Those with dark com- 








plexions; those who tan on exposure 
to the sun. 








Radiogram: Much hilar disease, especially right apical. 
Clinical description: A pale, toxic woman with evidence of extensive bilateral disease, especially 


This patient, the first to be treated with heliotherapy, did extremely well. 
came negative to tubercle bacilli; all symptoms cleared up, and she left hospital fit to resume work. 
Radiogram definitely shows the benefit of treatment (Fig. 10). 











Three-quarter dosage—Fair persons; 
those with blonde or reddish hair. 
Half dosage—Patients whose skin 1s 
specially sensitive ; children from 3 to 
10 vears of age. 
Quarter dosage or less—Marasmic in- 
fants. 
EFFECT OF IRRADIATION ON PATIENTS 
During the past eighteen months, 156 
adults (68 males and 88 females), 120 
phthisical children (40 males and 80 fe- 
males), and 102 adults and children suffer- 
ing from so-called surgical or extra-pulmo- 
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CHART II 
ARTIFICIAL SUNLIGHT TREATMENT 
Date of Admission, Jan. 2, 1925 


Date of Commencement of 
Irradiation, April 11, 1925. 
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6 Months 
8 Months 
10 Months 
12 Months 


ot 


Commencement 


Complications 


On Admission 








—— 


146 142 : 151 


— 
+ 
oO 
— 
+ 
aes 


Weight 








M.| 98.8/ | 986/ | 982/ | 98.0/ | 978/ | :98.0/ 
Temperature 7 / FA / re / 
E. /990 | /990 | /o84 | /982 | /98.2 








/ 


/86 /86 


96/ | 92/ 88/ 84/7 82/ 
/ / / 


Pulse 








Sputum 








Bacilli per field 





Cough 








Pigmentation 

Radiogram: Extensive bilateral disease, especially right hilo-apical, where there is a suggestion of 
cavity. 
_ Clinical description: A pale, thin, slightly toxic man, with signs of extensive bilateral disease, and 
with cavity at right apex. Frequent cough, much sputum, poor appetite, lassitude and night sweat. 

Result: Very great improvement. No symptoms now except slight cough. Definite improvement 
radiographically (Fig. 11). 


nary tuberculosis, have received heliotherapy Of 120 children suffering from hilus tu- 
and artificial sunlight treatment. Of the — berculosis, all have made the most favorable 
136 adults suffering from tuberculosis, 92 progress, as was to be expected. 
per cent were classified Stage 3 in the Tur- Of the 102 cases of surgical tuberculosis, 
ban-Gerhart classification. 78 (or 71 per cent) have improved; 16 (or 
Of the 156 adults suffering from pulmo- 15.7 per cent) have remained stationary; 6 
nary tuberculosis, 92 per cent of which were (or 6 per cent) have retrogressed, and 2 
classified Turban-Gerhart Stage 3, 78 (or have died. 
30 per cent) have improved; 52 (or 33.3 Of these 102 cases of surgical tubercu- 
per cent) have remained stationary; 18 (or losis, 62 were cases of glandular tubercu- 
11.6 per cent) have retrogressed, and 8 (or losis, and the 8 of these that remained 
3.1 per cent) have died. (See Charts | and — stationary and the 4 that retrogressed were 
Il and Figs. 10 and 11.) in the caseating stage and were transferred 
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for surgical interference. There were 30 
cases of bone tuberculosis, and of the 8 that 
remained stationary, the 2 that retrogressed, 
and the 2 that died, 8 were from the be- 
ginning of treatment advanced cases of tu- 
berculosis of the spine and 4 advanced cases 
of tuberculosis of the hip joint. Admirable 
results were obtained with the 10 cases of 
abdominal tuberculosis. 

It is necessary to stress the remarkable 
general response of practically all tuber- 
culous patients, both pulmonary and extra- 
pulmonary, to ultra-violet treatment. The 
necessity of counteracting the tendency of 
such patients to become morbid and dis- 
pirited was one of the most difficult prob- 
lems of institutional treatment in former 
days, but with the advent of heliotherapy, 
reinforced by artificial light therapy, the 
tendency to introspection and pessimism 
has been replaced by an optimism of the 
best description. The patients almost in- 
variably, and at all stages of the disease, 
become bright and cheerful. They appear 
to realize that they are undergoing a treat- 
ment requiring rigid, constant, and expert 
supervision, providing a new prospect of 
recovery, as contrasted with the older im- 
pression, that the institutional treatment of 
advanced cases of tuberculosis was essen- 
tially a matter of segregation and practically 
incarceration. 


ULTRA-VIOLET IRRADIATION IN ACUTE 


INFECTIOUS DISEASES 


For the last six months irradiation has 
been practised on acute lobar and bronchial 
pneumonias, immediately after the crisis had 
occurred or immediately after the tempera- 
ture had settled. In the case of children 
suffering from whooping cough, without 
any pneumonic complications, ultra-violet 
irradiation has been practised from the day 
of admission. As regards diphtheria and 
scarlet fever, the investigation is in its pre- 
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liminary stage, but at present every other 
diphtheria admission is receiving treatment 
from the day of admission. 

Briefly, there is no doubt that pneumonias 
are making a more rapid convalescence, and 
there is some indication that whooping 
coughs derive much benefit from this treat- 
ment also. It would appear, in short, that 
ultra-violet irradiation is the best tonic we 
have for these conditions. 
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METHODS OF MEASURING ULTRA-VIOLET RADIATION 
By W. W. COBLENTZ, Pu.D. 


3ureau of Standards, Washington, D. C. 


T the outset it is relevant to say that 

the accurate measurement of ther- 

mal radiation, whether ultra-violet, 
visible, or infra-red rays, is beset with pit- 
falls, and it requires preliminary training 
with suitable instruments and methods, just 
as one would expect to prepare for any 
other field of investigation. The radiomet- 
rically inexperienced biologist, physiologist, 
et cetera, who is planning accurate investi- 
gations involving the application of thermal 
radiation, particularly ultra-violet radiation, 
should spend a short time in a physical lab- 
oratory where specialists are engaged in or 
familiar with radiometry. 


INTRODUCTORY STATEMENT 


It is true that, in the final analysis, the 
operations are relatively simple. All one 
needs to do is to connect a thermopile to 
a galvanometer, expose the thermopile to 
the source of radiation by raising a shutter, 
and note the deflection of the galvanometer 
mirror which is a measure of the intensity 
of the radiation stimulus. Very simple! But 
the heartaches and worries begin when one 
must determine the spectral purity (freedom 
from diffuse radiation) of the radiation 
stimulus, or the proper functioning of the 
radiometer; or, in these days of high fre- 
quency (“persistent”) radio waves, the sud- 
den unsteadiness of the galvanometer needle, 
which no magnetic shielding seems to be 
able to eliminate. 

In other words, there are no reliable 
short-cuts, and, in the opinion of the writer, 
if radiometric measurements are to be made 
at all, they should be made thoroughly. 
However, the situation is not so discourag- 
ing as it might appear from this statement. 


The difficulties experienced by earlier work- 


ers in radiometry are gradually being over- 
come by the development and application of 


apparatus suited for the work. This in- 


cludes (1) steady-burning sources emitting 


intense ultra-violet radiation; (2) suitable 
radiometers for measuring that radiation, 
and (3) suitable spectrometers, “mono- 
chromators” of high light-gathering power, 
for dispersing the radiation into a spectrum 
in case it is desired to isolate the different 
parts of the spectrum.’ 

Obviously it is not practicable to go into 
details regarding instruments and methods 
of radiometry or give a list of instrument 
manufacturers. A perusal of the advertise- 
ments in the Physical Review or the Journal 
of the Optical Society of America and Re- 
view of Scientific Instruments, also similar 
English, French, and German periodicals, 
will disclose names of manufacturers of 
new models of instruments. 


II. SOURCES OF ULTRA-VIOLET RADIATION 


The selection of the source of  ultra- 
violet radiation will depend upon the prob- 
lem under investigation. If the problem is 
biological, involving the irradiation of some 
animal, or of organic matter, such as, for 
example, the activation of food or oils, the 
radiation from the carbon or the mercury 
vapor are in quartz may be used.  Radio- 
metric measurements on these sources are 
given elsewhere,’ showing the effect of the 
current, the kind of carbon, etc., upon the 
radiation emitted. It is possible to produce 
a practically continuous spectrum of ultra- 
violet radiation by means of a high fre- 

iSee a paper on “Methods and Apparatus in Spectrora- 


diometry,”” Coblentz. Jour. Optical Soc. Amer. and Rev. 
of Sei. Instruments, 1923, VII, 430. 

2Coblentz, Dorcas V., and Hughes. Bureau of Standards 
Sci. Paper No. 430, 1026, XXI, 535. (Supt. Documents, 
15 cents). 
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quency discharge from a Tesla coil with the 


electrodes under water.* This method is 
especially useful in ultra-violet photographic 
photometry.’ 

For the radiometric determination of the 
spectral transmission of substances (¢.g., 
window glasses) in the ultra-violet it is im- 
portant to use a source of radiation having 
emission lines, or bands of high intensity, 
in the region of 250 to 400 millimicrons. 

It is important to notice that by using 
monochromatic radiation the spectral trans- 
mission curve of a substance does not de- 
pend upon the source of radiation used in 
making the measurements. Hence, con- 
trary to some published statements, it is not 
necessary to use sunlight to determine the 
spectral transmissive properties of window 
glasses which are to be used for transmit- 
ting solar radiation for therapeutic pur- 
poses. This is fortunate, since the ultra-violet 
spectral radiation of sunlight is very weak 
or sometimes lacking in the region of 295 
millimicrons, especially at sea-level (city) 
stations, and the diffuse radiation, “‘scat- 
tered light,” would interfere with accurate 
measurements—not mentioning the incon- 
venience of using such an unsteady source. 

For this reason the leading physicists in 
this country and in Europe use the quartz 
mercury vapor lamp because it is conveni- 
ent, easy to operate, steady-burning, and 
powerful in the emission of conveniently 
distributed lines at the approximate wave 
lengths 254, 267, 280, 289, 297, 302, 313, 
334, 365, 405, 436, 547, and 579 millimi- 
crons. 

Since the emission lines are few in num- 
ber one can use a wide spectrometer slit, 
thus gaining in intensity without sacrificing 
greatly in spectral purity from weak emis- 
sion lines (between 240 and 302 millimi- 


VIII, 674; Tyn- 


3Howes, Physical Review (2), 1016, 
Paper No. 148, 


dail. Bureau of Standards ‘Technologic 
'920, p. 20 (Supt. Documents, 10 cents). 
4Tyndall. 
148, 1920, p. 


Bureau of Standards Technologic Paper No. 


26 (Supt. Documents, 10 cents). 
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crons) not mentioned. Equipped with such 
a powerful source of ultra-violet radiation 
it is possible to make measurements with a 
precision of 1 to 2 parts in 1,000 in the 
ultra-violet, where, but a few years ago, it 
was quite impossible to make 
radiometric measurements. 


any accurate 


Some of the above mentioned carbon arc 
electrodes were found to be steady-burning. 
For photographic (and no doubt radiomet- 
ric) investigations the small size Sperry 
searchlight arc is useful, especially where a 
point source of high intensity is desired. 

In concluding this part of the discussion 
it is relevant to repeat statements made in 
a previous paper’ to the effect that, since 
the strongly activating rays are of wave 
and 
since the quartz mercury vapor and the im- 


lengths less than 310 millimicrons, 


pregnated carbon are are strong in ultra- 
violet radiation at 250 to 310 millimicrons, 
whereas the sun’s spectrum is relatively 
very weak in ultra-violet radiation of wave 
(and 
terminates at about 290 millimicrons), it 


lengths less than 310 millimicrons 


necessarily follows that “evidently no exact 
comparison can be made of the radiometric 
measurements or of the therapeutic action 
of the mercury arc, the carbon are and of 
the sun, and it is hardly to be expected that 
these three sources will give the same re- 
sults in all types of light treatments,’”’—a 
phenomenon that is well recognized in dye- 
fading tests. Evidently this statement re- 
fers to sources of radiation and has nothing 
to do with the question of the usefulness of 
ditferent makes of window glass for the 
transmission of ultra-violet solar radiation 
for therapeutic purposes, contrary to some 
recent advertising literature in which this 
quotation was used in connection with the 
therapeutic value of ultra-violet transmit- 
ting glasses. 


i\Coblentz. 


Am. Jour. Electrotherapeutics and Radiology, 
December, \ 


XLII, 445. 


1025, 
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III. RADIOMETERS FOR MEASURING ULTRA- 
VIOLET RADIATION; DOSIMETERS 


The writer has had practically no experi- 
ence with the various devices for measuring 
the intensity of the activating ultra-violet 
rays and can give but little information on 
simple dosage meters. 

(1) Lithopone Pastilles. — These pas- 
tilles, consisting principally of barium sul- 
phate and zinc sulphide, turn gray in color 
when exposed to ultra-violet light. This 
darkening is produced by ultra-violet radia- 
tion of wave lengths extending from less 
than 254 millimicrons to 365 millimicrons, 
with a maximum at 313 millimicrons.* Ac- 
cording to Clark’ the darkening of litho- 
pone is proportional to the physiological ef- 
fects of ultra-violet radiation and can be 
used in clinical work as a dosage meter of 
the amount of ultra-violet light adminis- 
tered for the prevention of rickets. 

Regarding the accuracy of the method, 
the reproducibility of the pastilles, and 
the effect of variation in moisture there is 
probably still more to be learned. 

(2) Methylene Blue Test.—The use of 
a standard methylene blue and acetone so- 
lution as a means of measuring the intensity 
of the ultra-violet (by bleaching) seems 
However, I. F. Hand, of the U. S. 
Weather Bureau, found several difficulties 


feasible. 


(1) in making up identical solutions at dif- 
ferent times and (2) in allowing for the 
effect of temperature,—for example, warm- 
ing by electrical means one of the tubes con- 
taining the methylene blue increased by 60 
per cent the bleaching action of the sun’s 
rays. 

(3) The Photo-electric Cell—The gas- 
ionic photo-electric cell, preferably with a 
quartz window to admit the short ultra- 
violet radiation, is a feasible dosimeter of 
ultra-violet radiation in spite of the fact 
that it is highly selective in its response 
” 6Brickweddie. Jour. Optical Soc. Amer., 1927, XIV, 312. 


7Clark, Janet H. Amer. Jour. Physiology, June, 1924, 
LXIX, No. 1. 


to ultra-violet radiation of different waye 
lengths,* with a maximum sensitivity rang- 
ing from 350 to 500 millimicrons, depend- 
ing upon the material used in the cell. Jt 
will, of course, be understood that such a 
cell requires an auxiliary battery (of dry 
cells) and a suitable galvanometer or micro- 
ammeter. 

In the newer cells the response is usually 
closely proportional to the intensity of the 
stimulus, and they should be useful in meas- 
uring the intensity of different samples of 
the same source. However, it is hardly to 
be expected that the same biologic effects 
will be obtained by using the same indicated 
intensity of the activating stimulus from 
such widely differing sources of ultra-violet 
radiation as the mercury arc, the carbon arc, 
and the sun. 

(4) The Thermopile-——The thermopile 
in connection with a sensitive d’Arsonval 
galvanometer can be adapted to the meas- 
urement of the dosage intensity of ultra- 
violet radiation. 
response to (ultra-violet, visible and infra- 
red) radiation, it is necessary to cover the 
receiver with a filter that transmits only the 
Unfortunately, no such 
screen is known and it is necessary to have 


seing non-selective in its 


ultra-violet rays. 


recourse to the use of several screens which 
successively exclude different parts of the 
ultra-violet from the total radiation meas- 
ured.” 

Instead of using screens it is, of course, 
possible to isolate different parts of the ultra- 
violet spectrum, by means of a spectrometer 
having optical parts that are transparent to 
ultra-violet rays, as described under a sub- 
sequent heading, and to measure the inten- 


sity by means of a linear thermopile placed 
at the exit slit of the spectrometer. 
(5) The Bolometer—This device con- 


8Coblentz. Bureau of Standards Sci. Paper No. 31% 
1918, XIV, 517 (10 cents); No. 462, 1922, XVIII, 603 
(10 cents). 

8Coblentz and Fulton. Bureau of Standards Sci. Paper 
No. 495, 1924, XIX, 641 (20 cents); Coblentz, Dorcas, 
and Hughes. Bureau of Standards Sci. Paper, No. 53% 
1926, XXI, 535 (15 cents). 
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sists of a very thin, blackened strip of metal 
which forms one arm of a Wheatstone 
bridge. It functions by changing in resist- 
ance as a result of warming when it is ex- 
posed to radiation. The resulting galvan- 
ometric deflection is proportional to the tem- 
perature rise (change in resistance) of the 
exposed receiver, and, hence, to the inten- 
sity of the thermal radiation stimulus. The 
device is complicated, subject to disturb- 
ances by air currents, etc., and recent im- 
provements in the sensitivity of the thermo- 
pile have made it possible to use the latter 
in most radiometric work.”° 

(6) Galvanometers.—In order to do suc- 
cessful ultra-violet radiometry, using low in- 
tensities, the most important adjunct to a 
radiometry laboratory is a magnetically 
well-shielded astatic galvanometer, com- 
monly known as the Thomson galvanom- 
eter. Much radiometric work can be done 
with a vacuum thermopile (or bolometer) 
and a sensitive d’Arsonval galvanometer, 
such as, for example, the Leeds and North- 
rup high sensitivity galvanometer, which is 
designed to be critically damped on an ex- 
ternal critical damping resistance of 10 to 
12 ohms, and a single swing of 6 to 10 sec- 
onds. 

The old style Thomson galvanometers are 
unworkable in the modern laboratory. Re- 
cent advances in radiometry are owing in 
part to a radical change in the design of 
the magnetic shielding of this type of gal- 
vanometer. 

In addition to the cylindrical shields of 
soft iron which had been in vogue, Co- 
blentz’ provided an “inner shield” of lam- 
inated transformer iron, and within this 
shield (with a laminated cover) placed the 
galvanometer coils, which are imbedded in 
blocks of soft iron. Experimental tests 


20Coblentz. 
V, 415; No. 188, ror2, IX, 34; Warburg and collaborators. 
Ann. der Physik. (4), 1907, XXIV, 25. 


uCoblentz. Bureau of Standards Bull. No. 85, 1908, IV, 
43t (15 cents); Bureau of Standards Bull, No, 188, rots, 
» 60 (10 cents). 


Bureau of Standards Bull, No. 8&5, 1908, 
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showed** that, while the inner shields of 
laminated iron greatly reduced the magnetic 
disturbances from street cars, etc., imbed- 
ding the coils in blocks of soft iron reduced 
still further the effects of air currents and 
magnetic perturbations. 

(7) Vacuum Maintenance.—In order to 
do good work under comfortable observing 
conditions it is desirable to place the ther- 
mopile or bolometer in a container that can 
be evacuated. The most efficient device for 
maintaining a vacuum is metallic calcium™ 
in a quartz or porcelain tube which is ce- 
mented to the radiometer container. The 
whole device can be made portable’ for 
transportation to remote stations. For ex- 
ample, a pair of vacuum thermopiles was 
taken to Sumatra, circuiting the globe with- 
out mishap and without a pump. 


IV. ULTRA-VIOLET SPECTRORADIOMETRY 


For dispersing the ultra-violet radiation 
into monochromatic lines, either for deter- 
mining the spectral transmissions of sub- 
stances (¢.g., glass) or for isolating mono- 
chromatic radiation for use as stimuli, one 
may use a spectrometer having achromatic 
lenses of quartz-fluorite, also a prism of 
quartz. However, large-sized lenses (and 
prisms) of fluorite are expensive and diffi- 
cult to procure, and it is often possible to 
obtain the desired information with simple 
instruments. 

An 


high light-gathering power can be made‘* by 


inexpensive spectroradiometer of 


using simple, plano-convex lenses 6 cm. in 
diameter and 20 cm. focal length, and a 
prism of quartz. Pfund*® has described sim- 
ilar apparatus in which the radiometer is 


12Coblentz. Sureau of Standards Bull. No. 282, 10916, 
XIII, 423 (10 cents). 
isCoblentz. Bureau of Standards Bull. Nos. 220 and 244, 
1913, XI, 141, 613 (20 and 15 cents, respectively). 
14Coblentz. Bureau of Standards Sci. Paper No. 413, 
1921, AXVII, 187 (5 cents). 
Coblentz. Bureau of 
Vil, 245 (10 cents). 


1Pfund, Physical Review (2), 1016, VII, 280. 


Standards Bull. No. 156, tors, 
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kept in focus automatically in different 
parts of the spectrum. 

Similar apparatus may be designed also 
as an illuminator for separating the visible 
from the ultra-violet of a source, ¢.g., the 
For 
the measurement of the spectral radiation 
of the latter the whole device is mounted 
upon a polar axis.*‘ By using a cylindrical 
lens for focusing the solar image upon the 
spectrometer slit it is an easy matter to fol- 
low the rotation of the sun without the use 
of a clock. 

Recently several new “monochromators,” 
for isolating the ultra-violet radiation into 
spectral lines, have been put on the market. 
They have thermopiles at the exit slit for 
measuring the intensity of the radiation 
stimulus. 


quartz mercury vapor lamp or the sun. 


In making measurements of the spectral 
transmission of a substance it is best to 
place the sample close to the entrance slit 
of the spectroradiometer, or so-called “mono- 
In this way a slight displace- 
ment or rotation of the material will not 


chromator.” 


displace the spectral line (or band) falling 
upon the (thermopile) radiometer receiver, 
which can happen if the material under in- 
vestigation is placed at the exit slit. 

(1) Wave Length Calibration.—It is an 
easy matter to calibrate the spectrometer 
settings for wave lengths in the ultra-violet 
by means of the quartz mercury arc lines 
enumerated under a preceding heading. In 
the region of 250 to 302 millimicrons the 
emission lines of mercury are weak in in- 
tensity as measured radiometrically. How- 
ever, by covering the exit slit with white 
paper which is saturated with anthracene or 
some other fluorescent substance it is an 
easy matter to project the emission lines 
upon the exit slit. To impregnate this pa- 
per, the fluorescent material (¢.g., anthra- 
cene) is dissolved in benzol, which is then 


poured over the paper or applied with a 


i7Coblentz and Kahler. Bureau of Standards Sci. Pa- 
per No. 378, 1920, XVI, 233 (5 cents). 


fine-haired brush. On evaporation of the 
benzol the surface of the paper is found to 
be covered with a layer of fine crystals 
which emit a green fluorescence (if the ma- 
terial is anthracene) when exposed to ultra- 
violet and violet (wave length 405 mill. 
microns) light. 

(2) Elimination of Scattered Radiation, 
—In making spectral energy measurements 
it is important to eliminate diffuse radiation 
or to be able to determine the amount pres- 
ent. It is desirable to have all the optical 
parts enclosed to exclude daylight, and to 
keep the lenses and the prism free from 
dust. The image-forming telescope tube 
should be large and suitably diaphragmed, 
so that, when the violet end of the spectrum 
is incident upon the radiometer receiver, the 
infra-red end of the spectrum cannot be re- 
flected from the side of the tube and im- 
pinge upon the exit slit, and, hence, upon 
Furthermore, the 
beveled edges of the exit slit of the spec- 
trometer should face outward,”* that is, face 


the radiometer receiver. 


the radiometer receiver instead of facing 
the image-forming lens, as usually obtains 
In addition to 
these precautions it is important to use, be- 


in commercial instruments. 


fore the entrance slit of the spectrometer, a 
shutter which is opaque to the particular 
region of the spectrum under investigation, 
but which freely transmits the scattered ra- 
diation from other parts of the spectrum. 
In this manner the scattered radiations are 
incident upon the radiometer receiver all 
the time and, hence, do not affect the energy 
measurements. As a further guard against 
scattered radiation of long wave lengths 
when making measurements between 280 
and 365 millimicrons, it is desirable to use 
a window of Corning purple glass (G 985 
or G 986) in front of the source of radia- 
tion. 

For example, for making spectral energy 
measurements (e.g., transmission of glass- 


isCoblentz. Jour. Franklin Inst., 1913, CLXXV, 15% 
Bureau of Standards Bull., 1918, XIV, 220, 534. 
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es) at wave lengths less than 302 millimi- 
crons, a shutter’? of window glass should 
be used, which is opaque to radiation of 
wave lengths less than 310 millimicrons. A 
shutter of red glass should be used for 
measuring radiation of wave lengths in the 
visible spectrum of wave lengths less than 
600 millimicrons. 
tered infra-red rays are eliminated without 


In this manner the scat- 


further consideration. 

If an opaque metal shutter is used, then 
the amount of scattered radiation at, say, 
280 millimicrons can be determined by not- 
ing the deflection of the galvanometer mir- 
ror when the entrance slit is covered with 
window glass, which is known to be opaque 
to wave lengths less than 310 millimicrons. 

For example, in a transmission test of 
glasses purporting to transmit ultra-violet 
vitalizing rays, it was found, by using an 
opaque shutter, that the glass in question ap- 
peared to transmit about 0.5 per cent at 280 
millimicrons, whereas, when a shutter of 
window glass was used, the transmission 
was 0.0 per cent, accurate to 1 part in 1,000, 


wCoblentz, Dorcas, and Hughes. Bureau of Standards 
Sci. Paper No. 530, 1926, NXI, 535 (15 cents). 


showing that the first measurement was vi- 
tiated by diffuse radiation. 

As noted in the beginning, the operations 
are relatively simple. In determining the 
percentage of transmission of a substance 
all one has to do is to raise the shutter and 
note the deflection of the galvanometer mir- 
ror, which is proportional to the incident 
radiation. The deflection of the galvanom- 
eter mirror observed when the sample is in 
front of the spectrometer slit, divided by 
the deflection observed without the sample 
interposed, is the percentage of transmis- 
sion sought. It is a quick, simple, accurate, 
and convincing method of obtaining data on 
spectral transmission of substances and for 
measuring the intensity of radiation stimuli 
for use in biological and photochemical in- 
vestigations. 

Data obtained by this method are in good 
agreement with photographic determina- 
tions made with the Hilger sector photom- 
The 


photographic method seems longer, and it 


eter using a quartz spectrograph.*° 
is not readily adapted for measuring in- 
tensities of radiation stimull. 


20Gibson, Tyndall, MeNicholas. Bureau of Standards 


Technologic Paper No. 148, 1920 (10 cents). 
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HE determination of cardiac size, par- 
ticularly the area of the frontal plane 
silhouette, by means of the roentgen 

ray, has proved itself to be an accurate and 
valuable adjunct to the older methods used 
in cardiac diagnosis. Furthermore, a con- 
siderable amount of interesting physiologi- 
cal data has been acquired through the ap- 
plication of this method of study. How- 
ever valuable cardiac area measurements 
may prove themselves to be, it appears that 
an elaboration of technical methods and 
treatment of data will make possible the 
practical exploitation of a far more inter- 
esting and useful source of information. If 
one were able to translate area measure- 
ments into volume estimates with any de- 
gree of accuracy, and if one were able to 
make area measurements at the moment of 
maximum volume, and again at the moment 
of minimum volume, during a single heart 
cycle, it is obvious that the volume differ- 


ence between the two would represent the 
output of blood during that particular 
systole. 

sardeen presented in 1918 an exhaustive 
study of heart size, volume, and weight, in 
which he set forth a formula for computing 


from the frontal silhouette area 
(corrected for distortion). This formula 
states that 0.53 times silhouette area times 
3/2 equals heart volume, and he found this 
to be accurate within 10 per cent. 

The problem of determining cardiac out- 
put with any degree of accuracy is one 
which has long interested, and at the same 
time baffled, physiologists. Very obviously 


volume 


1Read before the Radiological Society of North America, 
at the Twelfth Annual Meeting, at Milwaukee, Nov. 29, 
1926. 


this interest has been due to the natural 
desire to study the blood pump of the body 
and to judge its capacity by the same cri- 
terion an engineer would use in a similar 
study of any other hydraulic pump, viz, 
output. In the case of the heart, the ob- 
stacles to be overcome in such a test are 
manifold, and result from such causes as 
inaccessibility and irritability of the heart 
itself, coagulation of blood, rapidity of rate 
change, and countless others. Until recent- 
ly the only methods which have shown any 
promise of practicability are indirect in 
type and based upon gaseous exchanges 
in the blood, recovery of previously injected 
inert indicators, and blood pressure studies, 
all of which present a large inherent factor 
of error, and rely upon empirical values to 
a great extent. It was in the hope of find- 
ing a far more certain and more accurate 
method of determining cardiac output in 
man that this problem was originally at- 
tacked from a roentgenological point of 
view. 

This work has been more or less con- 
stantly in progress at Wisconsin for nearly 
ten years, and during that time both anat- 
omy and physiology have figured promi- 
nently in the research. Dr. C. R. Bardeen, 
Dr. W. J. Meek, and Dr. J. A. E. Eyster 
have been throughout the central figures. 
Although in the course of this work numer- 
ous secondary leads and problems have been 
temporarily followed and satisfactorily con- 
cluded, the originally hoped-for end-result 
has consistently fallen short of ultimate sat- 
isfactory achievement. By this it is meant 
that although cardiac output, both in rest 
and during exercise, has been measured 
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with a degree of accuracy which compares 
more than favorably with the results of any 
other method, still there has been lacking 
the desired degree of simplicity and infal- 
libility. Apparently these desired qualifica- 
tions ‘are now within reach by the use of a 
photo-electric amplifier, and the results so 
far obtained would seem to justify the pres- 
entation of the subject to this gathering at 
this time. 
APPARATUS 


The subject to be examined is placed 
standing, with his chest against a vertical 
plate changer carrying 10 12 films be- 
tween double screens, leaning forward at an 
angle of thirty degrees from the upright. 
The plate changer is rebuilt to include very 
strong spring action for shifting the first 
film out of the field. The entire mechanism 
is mounted on an extremely heavy base to 
overcome vibration and jar. A _ radiator 
tube is placed at a distance of one meter 
from the film and centered over the heart. 
The control of an 8-inch single disc trans- 
former is set to deliver the maximum cur- 
rent and voltage to the tube when the pri- 
mary is closed. The primary circuit is so 
arranged that the first surge of current will 
operate a hair trigger circuit breaker in 
four-hundredths of a second. <A_ second 
primary circuit, with a second similar cir- 
cuit breaker, is arranged to duplicate this 
exposure when a second primary switch is 
closed. Both of these primary circuits are 
carried into a second room which contains a 
string galvanometer with its control. Lead 
Wires attached to the left ankle and neck 
of the subject are also carried in grounded 
metal conduit to the galvanometer room. 
When the subject’s electrocardiogram is be- 
ing recorded, the relatively large induced 
current which flows in the galvanometer 


leads during the X-ray exposure is sufficient 
to oscillate the string through an enormous 
amplitude, resulting in a clean-cut break in 
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the string shadow synchronous with the 
instant of exposure. This fact serves to 
record absolutely the exact moment of ex- 
posure, as well as its duration with respect 
to the events of the cardiac cycle. 

It will be remembered that the electro- 
represents electrical changes 


activation of cardiac 


cardiogram 
identified with the 
muscle preceding actual contraction; fur- 
thermore, that the extreme crest of the ven- 
tricular or “R” wave is synchronous with 
the actual onset of muscular contraction. 
The period between the onset of contrac- 
tion and the opening of the aortic valves is 
known as the period of rising tension, and 
its duration is about four-hundredths of a 
second, the exposure time provided by the 
circuit breakers. The end of the “T” wave 
of the electrocardiogram in synchronous 
with the end of systole, and there occurs 
here a second short interval during which 
all cardiac valves are closed, so that by 
placing two exposures exactly at these two 
points in the cycle, one is assured of obtain- 
ing frontal plane areas in exact maximum 
and minimum size. 

The problem of placing exposures at 
these two points accurately and certainly 
is the crux of the entire problem. In 1922 
seventeen subjects were successfully studied 
by this method after repeated failure in cor- 
rectly placing exposures. The placing was 
done by watching the excursions of the gal- 
vanometer string shadow and closing a tele- 
graph key which operated the primary 
switch by means of a solenoid. The closure 
of the first primary switch released a fall- 
ing weight which 
easily set at the proper distance to close 
a second primary switch at the end of the 


al i 


simultaneously, was 


wave, provided the first exposure was 
correctly placed. The difficulty came, of 
course, in properly judging the exact instant 
at which to make the first exposure. Nu- 
merous methods were tested for removing 
the personal factor from this procedure, but 
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all methods employing the previous cycle, 
such as utilizing energy obtained from the 
carotid pulse, apex beat, etc., were useless 
because of the constant variability of the 
interval between cycles in even the most 
regular heart. Utilization of amplified cur- 
rents derived from heart sounds were 
shown to be impracticable because the valve 
closure producing the first sound is the ex- 
act point at which exposure should begin, 
thus leaving no time whatever for lag. Di- 
rect amplification of the cardiac current was 
also tried, but given up because of techni- 
cal difficulties and the impossibility of visual 
control. Casual contact with the subject 
of the newer type of photo-electric cells 
suggested, in the Fall of 1926, the possible 
advantageous use of such an instrument in 
Some of the uses to which 
the alkaline metal photo-electric cells have 
been put indicated that such an instrument 
might be made to convert the movement of 


this problem. 


a galvanometer string shadow into sufficient 
energy to close a primary X-ray switch. It 
was known that the older selenium cell 
operates with far too great a lag to serve 
in this connection. 

A light-sensitive cell of the potassium 
hydride type (No. 105), together with a 
single tube resistance-coupled amplifier op- 
erating a sensitive relay, was obtained from 
the G-M Instrument Company of Urbana, 
Illinois. Preliminary tests showed this in- 
strument to be extremely sensitive to small 
changes in illumination. This stock cell 
was fitted with a shield with but a single 
narrow slit through which light could enter, 
and the shielded tube was then placed before 
the recording device of the galvanometer. 
It is not difficult to adjust the photo-electric 
circuit, by altering the grid bias of the am- 
plifier tube, to a point where the transient 
darkening of the slit by the movement of 
the string shadow will operate the relay. 
The relay is so wired that, once it operates, 
the entire circuit is broken and must be re- 


set by hand. This greatly increases the sep- 


sitivity of the relay to momentary changes 


in current. It has been found that it is en- 
tirely possible to operate the relay from the 
string movement which forms the “R” wave 
of the electrocardiogram in man. The lag 
of this entire mechanism is extremely small, 
0.009 second. In using the old apparatus 
the secondary of the relay is used to op- 
erate the solenoid which throws the X-ray 
primary. This solenoid is operated by a 
4.5 volt storage battery and is not designed 
to reduce lag. The primary switch is of 
the single throw knife type, speeded in its 
action by a steel spring. Obviously this 
also is not designed for minimum lag, 
since it was originally intended for use with 
a manually operated telegraph key, and its 
lag was insignificant compared with visual 
reaction time. 
bersome switch mechanism, it has been pos- 


Even with this rather cum- 


sible to make an X-ray exposure by pass- 
ing the string shadow rapidly across the 
slit with a total lag of only 0.07 second. 
Many difficulties have been encountered 
in proceeding this far with the new technic, 
but these have been largely extraneous and 
altogether possible of solution. For ex- 
ample, it has been found that the time- 
honored source of illumination for research 
work with the string galvanometer, viz., 
the carbon arc, must be replaced with some 
sort of constant illumination, for the 
changes of light intensity continually vary 
the critical point of the photo-electric am- 
plifier. When a constant source of illumi- 
nation is substituted, these difficulties van- 
ish. Since the introduction of the photo- 
electric cell in the problem, time has not 
permitted the redesigning of switches and 
solenoids, which is obviously essential. It 
is certain, however, that this is not an in- 
It is well worth know- 
ing that the human electrocardiogram itself 


surmountable task. 


can be made the source of sufficient energy 
to set off an X-ray exposure of the same 
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heart which produces that electrocardio- matically the cardiac output in man. The 
gram, and, furthermore, set it off in time stumbling block of the mechanism has ap- 
- catch the identical cycle. With the entire parently been removed. 

elimination of the personal factor it is felt In the seventeen cases studied in 1922 by 
that an apparatus consisting of a powerful means of the manually operated apparatus, 
X-ray generator and tube, a special quick- it was found that the average cardiac out- 
action vertical plate shifter, two circuit put at rest is as follows: 5 liters per minute, 
breakers for timing, a string galvanometer 94.3 c.c. per minute per kilo of body weight. 
for recording instant of exposure, and a 73.4 c.c. per beat—figures which compare 


photo-electric amplifier for placing same, very favorably with the widely divergent 


can be set up to measure easily and auto- results of other observers. 








PANCREATIC LITHIASIS? 
By STANLEY J. SEEGER, 


CAREFUL search of the literature, 

both English and foreign, brings to 

light only 26 cases in which pan- 
creatic calculi have been removed at opera- 
tion. This is in keeping with statements 
made by various authorities relative to the 
rarity of this condition. The object of this 
paper is to review the literature on the sub- 
ject and report a case successfully operated 
on. 

In spite of the fact that it is not a com- 
mon disease, pancreatic lithiasis is of more 
than An article by 
Moses Barron in which he reported a case 
of pancreatic stone, stimulated Banting and 
led him to the development of insulin. Bar- 
ron’s case illustrated the fact, previously 
brought out by Opie, that obstruction of the 
pancreatic duct is accompanied by atrophy 
of the pancreas, but that the islands of 
Langerhans remain intact even when the 


academic interest. 


acini disappear completely, and as a result 
glycosuria does not develop unless an in- 
terstitial pancreatitis is superimposed. 

The condition was first reported by Graff 
in 1667. 


the end of the nineteenth century. 


A few cases were reported up to 
Oser, in 
1900, collected 70 cases from the literature 
and to these may be added 23 of the opera- 
tive cases here reported and 10 cases coming 
to autopsy reported by the following au- 
thors:  Kinnicutt, 1902; Kellock, 1902 
(mentioned by Moynihan) ; Phillips, 1904; 
Muller, 1903; Atkinson and Hirsh, 1907; 
Opie, 2 cases, 1910; Pforringer, 1912; Bis- 
sell, 1913; Barron, 1920. With the one here 
reported, this makes a total of 104 cases. 
Opie found pancreatic stones twice in 1,500 
autopsies, which represents the average of 
the frequency reported by others. Probably 
more are seen than reported. 


iPresented before the Twelfth Annual Meeting of the 
Radiological Society of North America, at Milwaukee, Dec. 
4, 1926, 


M.D., MttwauKEE, WISCONSIN 


The cause of pancreatic stones is obscure. 
Stasis is probably an important element in 
their formation. Stasis is rarer in the pan- 
creatic ducts than in the bile ducts because 
of the presence of the accessory pancreatic 
duct. Either both pancreatic ducts must be 
obstructed or one must be obliterated or ab- 
sent. Obliteration of the duct is not un- 
common whereas stone formation is rare, 
indicating that stagnation of the secretion 
alone does not explain the formation of 
stone. In repeated animal experiments 
which have been reported, ligation of the 
duct was not followed by stone formation. 
The composition of pancreatic calculi is in- 
teresting in that calcium carbonate is an 
important constituent. The fact that the 
normal pancreatic secretion contains no cal- 
cium carbonate would indicate that an al- 
tered secretion precedes stone formation. It 
is reasonable to conclude that stone forma- 
tion is dependent on alteration of the pan- 
creatic secretion, either by infection or pan- 
That the 
reflux of bile into the duct is not to be con- 
sidered a common cause of pancreatitis has 
been shown by the work of Mann and Gior- 
dano. 


creatitis, accompanied by stasis. 


In previously reported cases of pan- 
creatic stones about 75 per cent have been 
It is interesting to note that of 
the operative cases which I have collected 


in males. 


only 7 were in males and 16 were in females. 
The average age in the series operated upon 
was 41 years. 

Fine sand and very small stones are not 
so rarely noted in the pancreatic ducts. As 
a rule, when stones are present they are 
multiple. Usually they are in the ducts, 
either in the duct or its smaller 
In several instances the entire 


main 
radicles. 
pancreas has been found filled with stones. 
The favorite site for their lodgment seems 
to be at the point where the main duct 
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passes through the duodenum. Occasionally 
stones are found in cysts or abscesses. 
Gaillard reported a case in which calculi in 
the tail of the pancreas ulcerated through 
into the stomach, and Clayton reported an 
instance of pancreatic calculi ulcerating 
through into the peritoneal cavity. Marked 
hemorrhage from the bowel due to ulcera- 
tion into the duodenum of a pancreatic ab- 
scess caused by stones, was observed in the 
case of Nicholas and Molliere. In one of 
the cases reported by Hartman an acces- 
sory mass of pancreatic tissue attached to 
the head of the pancreas by a long neck was 
found filled with calculi. Roentgenograms 
taken after operation showed multiple shad- 
ows in the right side opposite the first 
lumbar vertebra, which were interpreted as 
being due to calculi in the pancreas. 

The size of the calculi varies consider- 
ably, the largest reported being 21% inches 
in diameter. In appearance they are white 
or grayish white, irregular, and not unlike 
salivary calculi. In Ruth’s case they were 
faceted and worn smooth by the action of 
the aorta. Cholesterin is occasionally found 
in these stones and, when they pass into the 
ampulla, they may receive a coating of bile 
salts. 

Occlusion of the pancreatic duct does not 
cause the development of retention cysts, al- 
though von Recklinghausen and Allen de- 
scribe cases of cyst formation apparently 
due to impacted calculi. 
that no retention cysts develop from liga- 
tion of the duct of Wirsung. This condi- 
tion is probably analogous to that in the 
kidney, where sudden occlusion of the ureter 
produces only a slight retention, while grad- 
ually developing obstruction gives rise to a 
Occlusion of 


Lazarus showed 


high grade hydronephrosis. 
the duct by stone gives rise to atrophy of 
the gland which is characterized by an in- 
terlobular type of pancreatitis which spares 
the islands of Langerhans until late in the 


process, 


In the cases operated upon which 


PANCREATIC LITHIASIS 





127 








following associated 
Abscess of the pan- 


are tabulated the 
lesions were noted: 
cr_as in 3; pancreatic cyst in 2; carcinoma 
of the pancreas in 1; gallstones in 3; chronic 
catarrhal cholecystitis in 2, with marked 
hepatitis in one of these cases; diseased ap- 
pendix in 1; enlarged spleen in 1; duodenal 
ulcer in ». The condition of the pancreas 
was noted as enlarged in 3; atrophied in 1; 
interstitial pancreatitis in 1; gland tissue 
thinned and ducts dilated in 1; fat necrosis 
in 1; accessory pancreatic tissue containing 
stones in 1. 

Pain is the most important symptom of 
this condition and is variable in character. 
It is usually epigastric and may be dull and 
continued or intermittent, occurring in colics 
similar to those of gallstones. Radiation to 
the lumbar region, especially the left, is said 
to be characteristic of pancreatic stones and 
was experienced by four of the patients op- 
erated on. 
curs only in advanced stages of the condition 
and is then due to the associated interlob- 
Opie states that when 


Glycosuria, when present, oc- 


ular pancreatitis. 
diabetes is caused by a lesion of the pancreas 
the lesion always involves the islets and, 
conversely, whenever the organ is diseased 
but diabetes is absent, the islets are rel- 
In the 70 


cases collected by Oser, 24 showed diabetes 


atively free from involvement. 


or transitory glycosuria, the latter symptom 
being considered an important one by vari- 
ous men. In the 26 cases operated upon, 
glycosuria was noted in only | at the time 
of operation and in another it developed 
some years later, the patient dying of dia- 
betes mellitus. 

Changes in the stools due to disturbance 
of the pancreatic function are occasionally 


noted but are not common. Fatty stools 


were present in only 3 of the cases operated 
In several instances stones have been 


Weight loss has not 


upon, 
passed in the stools. 
been emphasized as an important symptom, 
but it is worth noting that marked loss in 
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weight was present in 9 of the 26 cases op- 
erated on. Jaundice is not uncommon. In 
the series operated upon it occurred six 
times. In 2 cases it was associated with 
gallstones, and in + cases no gallstones were 


present. It is important to point out the 2 


cases in which there occurred painless jaun- 
dice with weight loss and strength loss, and 
no glycosuria, as this syndrome is usually 
associated with malignant disease involving 
the head of the pancreas and the common 
bile duct. In 2 cases irregular pigmentation 
of the skin was observed. 

As the symptoms would indicate, diag- 
nosis is difficult if not impossible and was 
made only twice before operation. In the 
cases treated surgically positive functional 
disturbance of the pancreas was noted only 
rarely. Even when the abdomen is opened 
the location and consistency of the pancreas 
make palpation of uncertain value. Sev- 
eral cases in which mistakes in diagnosis 
were made are of interest. 

In Phillips’ case the patient was operated 
on for gallstones and none was found. 
Jaundice persisted and sugar appeared in 
the urine, the patient dying in coma. At 
autopsy numerous stones were found in the 
duct of Wirsung. Pforringer’s patient had 
pain in the right side originating in the lum- 
bar region and showed an X-ray shadow 
which was somewhat nearer the vertebral 
column than is usual in kidney stone. Op- 
eration for renal calculus was done but none 
was found. The patient died of hemor- 
rhage, and autopsy revealed a calculus in 
the main duct of the pancreas. Link op- 
erated for intermittent hydronephrosis on 
the left side and found the kidney involved 
in a surrounding inflammatory process. The 
tail of the pancreas was found filled with 
calculi. Murray operated on a patient for 
gallstones but found none, and six weeks 
later, after the patient had had a severe at- 
tack of pain, he removed a stone from the 
pancreatic duct. 


Mayo-Robson suggested the use of the 
X-ray in the diagnosis of this condition be- 
cause of the large amount of calcium which 
is present in these stones. Its use is noted 
in six of the cases operated on. In Hartig’s 
case the X-ray findings were negative but 
stones were found at operation. In Lind- 
say’s case the X-ray showed shadows out- 
side the stomach. Post-operative X-ray in 
Lacoutre and Charbonnel’s case and in one 
of Hartman’s cases showed overlooked 
stones. In Hartman’s third case he notes 
that X-ray examination showed a deformity 
of the duodenum, which was interpreted as 
being due to ulcer, and in his fourth case, 
in which pancreatic stone was associated 
with duodenal ulcer, he states that the 
roentgenogram depicted the ulcer, but ap- 
parently no shadow of the single stone was 
seen. The interpretation of shadows found 
in the upper abdomen is often difficult, and 
before making a diagnosis of pancreatic cal- 
culi it is necessary to exclude the possibility 
of the shadows originating in the kidney, 
gall bladder, or calcified lymph glands. In 
patients presenting symptoms attributable to 
pancreatic calculi, these symptoms, together 
with positive X-ray findings, would give a 
logical basis for a positive pre-operative 
diagnosis. 

Two of the 26 operative cases died, so 
that the mortality rate, with the case here 
added, would be about 7 per cent. This 
series demonstrates that the action of the 
pancreatic juice on the tissues is not to be 
considered one of the great dangers in pan- 
creatic surgery. In the two patients who 
died, no evidence of fat necrosis was found 
nor was any other complication present 
which was due to the fact that pancreatic 
tissue had been worked on. In no case of 
removal of stones did a permanent fistula 
develop. 

There are three routes of approach to the 
body of the pancreas. It may be reached 
either by opening the gastrohepatic omen- 
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Caparelli 


(1876). 


(1898). | 





Gould 
(1898). 


Absent 


| 


| 








Dalziel 
(1902). 





Other Symptoms 


Weight loss. 
Tumor. 


Loss weight, 
strength, and appe- 
tite. Clay-colored 


stools. 


Jaundice 


Marked. 


None. 





Gallstones 


Glycosuria ! 


Sugar, 
late in 
disease. 


None. 


Pathology 
Many stones in an 


abscess. 


One 


scess. 


stone 


Pancreas, liver, and 
gall bladder’ en- 
larged. 

contained 


-ancreas 
several 
stones in body and 
in duct of Wir- 
sung. Stones were 


calcium carbonate. 


Outcome 


Death 
from 


Recovered. 
later 
diabetes. 


years 


in ab- | Not stated. 


Died, twelfth 
Peritoneum clear 
except 


day. 


for abscess 
in region of cecum. 





One stone in duct 
of Wirsung, size of 
a pea. 


Recovery. 





Moynihan 
(1902). 


Epigastric, of type 
of hepatic colic but 
less severe. Radi- 
ated to back. 








Wasting of flesh. 
General health loss. 
Pigmentation of 
skin in patches. 
frothy 
stools. Yo chills 
or fever. 


Greasy, 





Pancreas enlarged, 
especially head. One 
stone in terminal 
portion of duct. 


Recovery. 








Fem. 
30 


Allen 
(1903) 

(Clark- 

Burnham). 








e pi- 
gastric radiating to 
left lumbar area. 


Paroxysmal, 





Lost 
one year. 
and _ fever. 
colored stools. 


50 pounds in 
Chills 
Clay- 


Early, for 
one week. 
| Not with 
| later pain. 


| ay 
| None. 


Two cysts of pan- 
creas 
two 


containing 
Cal- 
material 
pancre- 

was 
Autopsy 
showed 


lands” of 


stones. 
careous 

throughout 
which 
atrophic. 
report 


as, 


is- 
Langer- 
hans preserved 


Died, fifth day. 
Autopsy showed no 
peritonitis. 
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tum, the great omentum, or the transverse 
The latter route gives access to 
the tail of the gland, and care should be 
exercised in this procedure not to injure the 
middle colic artery. 


mesocolon. 


In removal of stones 


Fig. 1. Photograph of pancreatic calculus re- 
moved at operation in author’s case. 


which have lodged in the terminal portion 
of the duct of Wirsung, the duodenum is 
drawn to the left and incision made through 
the mesentery of the duodenum, as was illus- 
trated by Sistrunk. Senn commented on the 
fact that limited injury of the duodenal 
mesentery such as is necessary in this opera- 
tion is relatively safe and not followed by 
death of the bowel. Stones located in the 
termination of the duct or in the ampulla 
may be removed by incising the duodenum 
and passing a scoop directly into the am- 
pulla as was done in Moynihan’s case. 


CASE REPORT 


The following is a report of a case in 
which I successfully removed a pancreatic 
stone. 

The patient, a man, aged 42, was referred 
to me by Dr. de Nosaquo and was admitted 


RADIOLOGY 


to Milwaukee Hospital in August, 1920, 
The family and personal histories were jp. 
relevant and, except for the present trouble 
the man had always been in good health. He 
worked at his trade, which was that of 3 
carpenter. 


For seven years before admis. 
sion to the hospital he had had stomach 
trouble, characterized by belching, pyrosis, 


nausea, and occasional vomiting. He was 
bothered considerably by burning in the pit 
of the stomach. He had pain in the epigas. 
trium, which, however, was never severe 
enough to disable him. 
quired morphine. 


The pain never re- 
There seemed to be no 
relation between the pain and the taking of 
food except that meats aggravated it some- 
what. The pain radiated to the right scap- 
ular region. At times after meals he had 
a crowding upward of gas. He thought 
that his eyes were slightly yellow at times. 
He thought that his stools had always been 
normal. He had been chronically consti- 
He-never vomited blood. Four 
years previously he had been operated on at 
another hospital, though he did not know 
what was done. He was not benefited in 
any way by the operation. Since that time 
he had dieted and taken soda over long pe- 
riods without relief. 


pated. 


The general physical 
examination was negative, the patient being 
a well developed and well nourished man. 
I:xamination of the abdomen showed a 
straight scar four inches long in the upper 
right quadrant of the abdomen. 
domen was readily palpable. 
no masses present. 
be palpated. 


The ab- 
There were 
The right kidney could 
There was tenderness on pres- 
sure between the umbilicus and the sternum. 
There was marked tenderness over the gall 
bladder and no tenderness over the region of 
the appendix. Repeated examinations of the 
urine were negative and no sugar was found 
at any time. Wassermann test was nega- 
tive. X-ray examination of the stomach was 
negative. The pre-operative diagnosis was 
chronic cholecystitis without stone. Opera- 
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tion was thought justified by the long his- 
tory and failure of medical relief and the 


patient's desire to have something done. He 


was operated on under ether anesthesia on 
August 6. Judd’s gall-bladder incision was 
made. Firm adhesions of the transverse 


colon to the anterior abdominal wall were 
encountered. These were divided. The 
stomach was also adherent to the abdominal 
wall and was freed. The gall bladder was 
found normal, contained no stones, and was 
not disturbed. The common duct was nega- 
tive to palpation. The first portion of the 
duodenum was normal. A mass about 2 
centimeters long by 1 centimeter in diameter 
was felt back of the lesser curvature of the 
stomach and on opening through the gas- 
trohepatic omentum, it was found that this 
mass was in the body of the pancreas. A 
small incision was made into the substance 
of the gland and a stone, irregular in out- 
line, 1.6 centimeters by 0.7 centimeter by 
0.5 centimeter was revealed. This was re- 
moved. It lay about 0.5 centimeter below 
the surface of the gland. The incision in 
the pancreas was closed with interrupted 
sutures of plain catgut. Further explora- 
tion of the pancreas was negative, it being 
normal in size and consistency. [xplora- 
tion of the stomach was negative. The rent 
inthe gastrohepatic omentum was closed, no 
drainage being employed. The post-opera- 
tive course was uneventful with the excep- 
tion of a bronchitis which was somewhat 
troublesome for the first week. The highest 
temperature was 101.2 degrees on the sec- 
ond day, and it did not go above normal 
after the fifth day. The wound healed by 
primary intent, and the patient left the hos- 
pital on the fourteenth day. Repeated re- 
ports on this case since that time have been 
to the effect that the man has been entirely 
relieved of the symptoms which he had prior 
to operation. The chemical analysis of the 
stone showed magnesium and sodium phos- 
phates to be present in large amounts, and 


calcium to be present in small amount. In 
addition, there were small amounts of ether- 
and alcohol-soluble substance and of choles- 
terol-like material. 
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DISCUSSION 


Dr. B. R. Kirkiin (Rochester, Minn,); 
I have been able to find only two cases oj 
pancreatic lithiasis at the Mayo Clinic ip 
which we had roentgenologic evidence oj 
the condition. The first patient was q 
school girl, aged 20, whose chief complaint 
was weakness and palpitation for the past 
three years. She had had a tonsillectomy 
and thyroidectomy, three and two years pre. 
viously, respectively. Symptoms improved 
temporarily following each operation only 
to return in a few months. While under 
observation the patient developed a high epi- 
gastric pain, with vomiting, increasing in 
severity. Leukocytes numbered 19,600 and 
the temperature was 101°. Exploration was 
carried out through a right rectus incision, 
A tumor 5 by 7 cm. was found attached to 
the head of the pancreas. It was removed 
and the pathologist reported that the mass 
was an accessory pancreas with multiple 
pancreatic stones. The roentgenogram 
shows the characteristic irregular, granular, 
blotchy mass of shadows just to the right of 
the first lumbar vertebra. 

The second patient came to the Clinic 
complaining of painful, destructive arthritis 
of both feet and ankles for which bilateral 
lumbar sympathectomy was performed. In 
the course of an abdominal exploration the 
surgeon palpated a mass in the head of the 
pancreas which he reported as pancreatic 
lithiasis. The roentgenogram shows the 
same characteristic shadows as in the first 
case, at the level and partly in front of the 
second lumbar vertebra. I think that, in 
any case exhibiting shadows such as were 
demonstrable in these two cases and located 
near the midline at the level of the first and 
second vertebrie, pancreatic lithiasis should 
be seriously considered. 


Dr. A. C. Ivy (Chicago): I am familiar 
with the writings of Dr. Seeger on this 
subject and have nothing to say at all with 





DISCUSSION 


reference to the etiology of this condition. 
In the course of our studies on pancreatic 
secretion in animals, we have had occasion 
to perform various kinds of operations on 
the pancreas, and I can make a few remarks 


therefore with reference to the surgery of 
the pancreas. We are able to remove and 
transplant under the skin the tail of the pan- 
creas. We do something in the dog which 
some surgeons tell me they would not dare 
to do upon the human being, but I see no 
reason why there should be any difference 
between the dog and the human being in the 
susceptibility of the omentum and peritoneal 
covering of the pancreas to inflammation 
and fat necrosis. 
planting the tail of the pancreas, we can put 
a loose ligature about the body of the pan- 
creas and simply cut it with the scissors dis- 
tal to the ligature, and then bring the iso- 
lated portion of the pancreas out under the 
skin. We leave the raw surface of the 
stump of the pancreas exposed. The omen- 
tum covers this raw surface. We get no 
pancreatitis; we get no deaths from fat ne- 
crosis or infection. We are very careful to 
do the operation aseptically. Of course, it 
has been shown that there are organisms in 
the pancreatic tissue, in the normal tissue, 
but they are non-pathogenic, just as there 
are non-pathogenic organisms in the gall- 
bladder mucosa of 75 per cent of normal 
gall bladders. 
case of non-infected or non-inflamed pan- 


For example, in trans- 


I see no reason why, in the 


creatic tissue in the human being, we cannot 
do the same thing we do in the dog. In in- 
flamed or infected tissue, obviously, the sit- 
uation is different. In the case of pancreat- 
ic stones, I see no reason why the stone can- 
not be removed and the integrity of the duct 
in which it is present re-established without 
any danger to the patient. You could even 
ligate the duct on either side of the stone, 
and in the course of several months the duct 
would be re-established. It is very difficult 
to bring about an atrophy of the pancreas 


by ligation of the duct, because there is a 
remarkable tendency for the duct of the 
pancreas to re-establish itself. 


Dr. James T. Case (Battle Creek, 
Mich.): To my recollection, I have had 
five cases of pancreatic calculi—two other 
cases besides the three I am showing on the 
screen; so I agree that it is very timely for 
Dr. Seeger to present his paper and to ad- 
vise us again of the possibility of making a 
radiological diagnosis of pancreatic calculi. 
In my first slide, visualization of the gall 
bladder by the Graham-Cole method shows 
that these stones are not in the gall bladder, 
and yet we see quite a group of them spread 
out in an area corresponding to the pan- 
These were found to be a collection 
of stones in the pancreas. In this second 
slide, we note a large shadow found again 
in connection with gall-bladder visualiza- 
tion. At first we thought it must be a di- 
verticulum of the duodenum, because this 


creas. 


shadow was first seen following a barium 
meal, lying outside of the gall bladder. It 
certainly was not a gallstone, and repeated 
films showed us that it was very definitely a 
stone, lying within the curve of the duo- 
denum. We repeated the various tests, and 
always found it lving within the curve of 
the duodenum; unquestionably it was a pan- 
creatic stone. The history recorded epigas- 
tric pain proceeding clear through to the 
back, in a diabetic patient. On this next 
slide you see a number of shadows lying 
across the spine. They extend clear up here 
all along the lesser curvature of the stomach. 
Here we find the whole collection complete- 
It is 
one of the prettiest collections of pancreatic 


ly outlining the body of the pancreas. 
calculi I think I have seen. In making a 
differential diagnosis, we must exclude cal- 
careous deposits in the abdominal aorta and 
calcified mesenteric glands. There is usu- 
ally a mulberry-like shadow to calcified 
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glands, and one is likely to find several 
throughout the abdominal shadow. They 
do not confine themselves to the areas oc- 
cupied by the pancreas. A lateral film of 
the abdomen will usually show a calcifica- 


tion of the abdominal aorta, and that js 
seen more frequently than we appreciate 
The calcareous flecks lie in a line parallel 
with the spine, so we have no difficulty in 


identifying them properly. 
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THE VALUE OF THE LATERAL EXPOSURE IN THE ROENTGEN 
EXAMINATION OF THE CHEST 


By JOHN F. CHAPMAN, M.D. 
From the Department of Radiology, Stanford University, SAN FrANcIsco 


T the Department of Radiology of 
the Stanford Medical School, under 
the direction of Dr. W. E. Chamber- 
lain and Dr. R. R. Newell, all roentgen-ray 
examinations of the chest include, first, a 
fluoroscopic examination, followed by a 


single film in the anterior position, and one 


in the direct lateral position. Stereoscopic 
films in the anterior position are not taken 
routinely. The fluoroscopic examination 
determines whether the lateral film is to be 
taken in the right or left lateral position. 
Routinely the right lateral position is taken, 
but if the fluoroscopic examination has 
shown that the lesion is on the left side, 
directions for the taking of a left lateral 
film are given to the technician. This pro- 
cedure has been carried out for a period of 
several years, and all of us who have worked 
in the Department have come to rely upon 
the lateral exposure more and more as our 
experience with it has grown. The pro- 
cedure was instituted because stereoscopic 
films give but little more information than 
one flat film. Soft tissue densities do not 
stereo well, especially if large and intense. 
A flat anterior exposure alone is insufficient, 
giving no idea of the depth of the lesion, 
and leaving a considerable part of the ches 
covered by the heart shadow. 

The technic for taking lateral exposures 
of the chest is far from satisfactory at pres- 
ent. The films show rather high lights and 
deep shadows, and but little lung detail. A 
technic will undoubtedly be worked out in 
which the tube distance will be greater, and 
the exposure time almost instantaneous. 
These improvements will result in films 
showing less distortion and much greater 
soft tissue detail. Even as taken at present, 
gross lesions show clearly, and they are the 


ones for which the lateral exposure is chief- 
ly valuable. 

The lateral exposures of the chest present 
certain general characteristics and anatomi- 
cal relations, which, if borne in mind, aid 
greatly in their interpretation. The anterior 
border of the shadow presents the sternum 
in profile, and it is usually easy to identify 
the junction of the manubrium with the 
body of the sternum, either by the angula- 
tion or by the break in the bone substance 
due to the cartilage. Below, the leaves 
of the diaphragm arch upward and forward 
from their posterior attachments. The right 
diaphragmatic shadow can be identified by 
its sharper outline (being closer to the film 
in the right lateral exposure) and because it 
appears usually from two to six centimeters 
higher than the shadow of the left dia- 
Smooth contour and 


phragm. nearly 


identical course characterize the normal 
diaphragmatic shadows. The posterior part 
of the film shows the profile of the verte- 
bral bodies, and behind them the spinous 
processes, and the ribs as they curve back- 
ward from the vertebral bodies and then 
It must be 


remembered that the lung fields extend 


turn forward and downward. 


backward as far as the inner surface of the 
ribs at their farthest backward points, and 
that the ribs and vertebral bodies overlie in 
the film a considerable part of the lung 
fields, so that densities in the posterior 
parts of the lung fields, if localized here, will 
be partially hidden by the vertebral shadows. 
In the upper and posterior part of the film 
the rounded head of the humerus is seen, 
and around it the density is so great from 
the thickness of the muscles that usually no 
detail whatever can be made out at the 
apices of the lungs. 
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The position of the fissures of the lungs, 
particularly of the right lung, is very im- 
portant, for they often form one or more of 
the boundaries of a localized area of density. 
The left lung is divided into only two lobes 
by one deep fissure, which penetrates the 
lung substance to within a short distance of 
the hilus, and passes around the hilus to 
be seen on the mediastinal surface. The 
fissure starts posteriorly about six centi- 
meters below the apex, and continues down- 
ward and forward in a roughly spiral 
course, reaching the diaphragm a short dis- 
tance from its ventral attachment. Proper- 
ly speaking, the upper lobe is anterior, and 
the lower lobe posterior. It is important to 
remember, however, how high the lower 
lobe extends, and also that the upper or an- 
terior lobe reaches and covers the anterior 
part of the diaphragm. In the right lung 
there is one long fissure which roughly cor- 
responds to the fissure in the left lung, ex- 
cept that it takes a course more nearly 
vertical, and meets the diaphragm somewhat 
farther from its anterior attachments, thus 
allowing a slightly smaller proportion of 
the lower or posterior lobe to cover the dia- 
phragm. But, in addition, there is a second 
fissure, which separates the anterior bulk of 
the lung into the so-called right upper and 
right middle lobes. The second fissure be- 
gins on the anterior surface of the lune 
about the level of the fourth interspace, and 
proceeds backwards nearly horizontally, or 
slightly upwards, to join the main fissure 
in about the mid-frontal plane of the thorax. 
The right upper lobe, then, never reaches 
the diaphragm, but the triangular shaped 
right middle lobe extends from about the 
level of the fourth interspace down to the 
diaphragm, and covers an area at the an- 
terior part of the diaphragm which it is 
important to bear in mind, for consolidations 
of the right middle lobe are seen in anterior- 
posterior radiograms as densities at the 
most caudal part of the lung field. 
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The lateral views of the chest show the 
location of these fissures very plainly, fo, 
they are approximately on edge, and there. 
fore a slight thickening of the interlobar 
pleura shows as a fine white line, and a 
heavy thickening as a correspondingly wider 
and denser line. If the normal positions of 
these two fissures of the right lobe partic- 
ularly, are borne in mind, they are of the 
greatest importance in localizing areas of 
density. It is between the lobes of the right 
lung that localized collections of fluid are 
particularly prone to be formed. When 
present, they often cast only a faint shadow 
in the anterior view, which will lead to an 
erroneous diagnosis if only this view is 
studied. The lateral view will show them 
definitely and clearly. In the lateral view 
the fissure between the right upper and mid- 
dle lobes is shown, starting in the neighbor- 
hood of the lung root at about the level of 
the eighth dorsal vertebral body, and run- 
ning forward. horizontally, and then curv- 
ing downward into the heart shadow to- 
ward the anterior chest wall. The fissure 
between the right middle and lower lobes 
starts at almost the same point that the 
other does, but takes an almost straight 
course downward and forward, striking the 
diaphragm about five centimeters from its 
anterior attachment. The shadows of the 
two fissures, then, outline the right middle 
lobe, and show strikingly how great a part 
of the lower lobe lies posteriorly. In the 
lateral views of the chest one does well to 
think of the lower lobe as the posterior lobe. 

Figure 1 shows the normal location of 
these lobes and fissures of the right lung, 
and gives also a good impression of the rel- 
ative space in the film occupied by the vari- 
ous lobes. This is an important point, for 
atelectasis shrinks lung tissue, and pneumo- 
nia or emphysema may expand it. 

In the past but few writers have recog- 
nized the importance of the lateral view in 
chest radiography, judging from the scar- 
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CHAPMAN: LATERAL EXPOSURE IN CHEST EXAMINATION 


Fig. 1. Shows the normal location of the lobes 
and fissures of the right lung, also the relative space 
in the film occupied by the various lobes. 


city of reports upon the subject, and I be- 
lieve that very few radiologists take routine 
lateral exposures. Some very able men con- 
sider them of little value. I believe this is 
due to the fact that they have not used them 
enough to see much in them. It is certain 
that the more of them one studies the more 
he sees in them. I cannot say what per- 
centage of the lateral films give important 
additional information. However, if one 
limits the estimate of the value of the lat- 
eral exposure only to those which give ad- 
ditional information leading to a diagnosis 
otherwise missed, he loses sight of a large 
part of the usefulness of this exposure. 
More often lateral exposures are useful in 
ruling out the presence of the very condi- 
tions they may be expected to demonstrate. 
The satisfaction of looking at the lateral 
view, and seeing that it demonstrates no 


Fig. 2 (Case 1), above. Lung abscess, with fluid 
level. 

Fig. 3, below. Lung abscess. Lateral film of case 
shown in Figure 2. 


unsuspected lesion, becomes greater and 


greater as one’s experience with it grows. 

What are the conditions in which the lat- 
eral views of the chest are most useful? 
William A. Evans (1) has found them use- 
ful in studying the primary lesions of tuber- 
culosis in children. He believes that these 
appear around the trachea and larger bron- 
chi, and remain there for a long time. Un- 
til they become more extensive, anterior 
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Fig. 4 (Case 2), above. Lung abscess. 


Fig. 5, below. Lung abscess. 
shown in Figure 4. 


views do not show them, because of the 
overlying heart and great vessel shadows. 
The lateral views will reveal enlargement of 
tracheal and bronchial glands. In adults, he 


finds the lateral views most valuable in 
those cases which present deep-seated ab- 
scesses, or interlobar collections of fluid. 
Here they are of the greatest assistance to 


the surgeon in localization of the lesion. 


Lateral film of case 


LeWald and Green (2) point out the advan- 
tage of the direct lateral exposure over the 
oblique, stating that it can be much more 
accurately interpreted. They point out its 
value in lung abscess, and during the course 
of the two-stage operation for abscess of 


the lung. They also recognize its value in 


localized collections of fluid between the 
lobes of the lung, or in the pleural cavity, 


They also have found it useful in such rare 
lesions as congenital or acquired hernia of 
the diaphragm, thoracic stomach, eventra- 
tion of the stomach, and foreign bodies, 
J. S. Pritchard (3) writes on the advan- 
tages of both the lateral and oblique views, 
and adds to the list of conditions already 
and estimation of 
the extent of substernal enlargements; the 
location and outlining of mediastinal tu- 
mors; the size and outline of the glandular 


named, the localization 


tissue (bronchial and thymus); the outline 
and course of the trachea; the condition of 
the size, shape, and 
density of the aorta; the condition of the 
diaphragm with respect to adhesions to 
lungs or pericardium; the behavior of the 


the thoracic spine; 


barium mixture in its passage through the 
esophagus; the presence of calcified glands 
within the curve of the aortic arch. He 
further brings out the points that the first 
films are difficult to interpret; that they 
often show conditions which were not sus- 
pected, and that many mistakes will be 
His conclu- 
sions are based on a study of 12,000 cases. 


avoided by their use routinely. 


My own studies have shown the chief 
value of the lateral exposures to be in such 
conditions as abscess, interlobar collections 
of fluid, localized pleural effusions, bronchi- 
ectasis, pneumonia, pleural adhesions, and 
foreign bodies. In such conditions as 
lymphosarcoma, Hodgkin’s disease, and tu- 
berculosis I have found lateral views less 
essential than I had at first expected. 

Case 1 (Figs. 2 and 3). Mr. E.,, age 58, 
printer, gave a history of confinement to 
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Fig. 6 (Case 3), above. Interlobar collection of 
fluid. 


Fig. 7, below. Interlobar collection of fluid. Lat- 
eral film of case shown in Figure 6. 


bed with fever and cough for the month 
previous to examination. Had been up and 
around since, but cough and much sputum 


persisted. Examination of chest showed 


dullness all over right side, rales anteriorly 


and posteriorly at both apices, increased 
breath sounds on the right both in front and 


behind. 


Clinical diagnosis: pneumonia on 


Fig. 8 (Case 4), above. Carnification of right 
middle lobe; chronic pneumonia. 

Fig. 9, below. Carnification of right middle lobe ; 
chronic pneumonia. Lateral film of case shown in 
Figure 8. 


right, with encapsulated fluid (7), lung ab- 
scess, right middle lobe (?), tuberculo- 
sis (?). 


plainly the presence of an abscess in the 


The X-ray examination shows 
right mid-chest. The lateral view is neces- 
sary for localization, showing that the ab- 
scess is located far posteriorly, behind and 
above the lung roots, but nevertheless in 
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Fig. 10 (Case 5), above. 


Fig. 11, below. Unresolved pneumonia. 
film of case shown in Figure 10. 


Unresolved pneumonia. 


Lateral 


the lower or posterior lobe, and accessible 
for surgical drainage from behind. 

Case 2 (Figs. 4 and 5). Mrs. G., age 39, 
complained of cough for two months. His- 
tory of pneumonia at 22, followed by fre- 
quent acute respiratory infections, and an 
almost constant respiratory infection of a 
chronic nature ever since. A diagnosis of 
bronchiectasis had been made previous to 


the taking of the present films, which were 
taken during an acute exacerbation of her 
old trouble. They show plainly the devel- 
opment of an abscess in the right lower lung 
field. The lateral film is not needed for 
diagnosis, but it aids materially in the lo- 
calization of the lesion. Incidentally it 
shows well the thickening of the pleura be- 
tween the right middle and lower lobes, 
marked distortion of the diaphragm from 
old adhesions, and thickening and contrac- 
tion of the right middle lobe due to fibrosis 
or carnification. Operation was done, and 
abscess found. Autopsy corroborated pre- 
vious findings, and also showed bronchiec- 
tasis in the left lower lobe. 

Case 3 (Figs. 6 and 7). K. K., age 10 
years, was sent for X-ray examination to 
explain a remittent fever of ten days’ du- 
ration. A single anterior view of the chest 
was at first taken, and a diagnosis of lobar 
pneumonia of the right lower lobe, with the 
usual accompaniment of a generalized bron- 
chial tree infection, was made. Three days 
later the lateral view was taken. It reveals 
the fact that the density shown on the an- 
terior view is, in fact, due to an interlobar 
exudate. 

Case 4 (Figs. 8and 9). Mr. N., age 65, 
complained of shortness of breath for two 
years, cough and soreness in left hypochon- 
drium for two months. A _ moderate 
amount of sputum was coughed up. No 
fever at entrance, but while under observa- 
tion a constant fever developed and ran for 
two weeks. The chief clinical finding was 
an area of dullness extending up from the 
base of the lung to the level of the right 
fourth interspace anteriorly and near the 
mid-line. Clinical diagnosis: chronic bron- 
chitis, bronchial asthma, emphysema, pos- 
sible Anterior and 


mediastinal tumor. 


oblique views were at first taken, and 
showed a tumor-like density in the region 


immediately below the right hilus. This 
had, however, the appearance of an infec- 
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Fig. 12 (Case 6), above. Localized collection of 


pleural fluid. 


Fig. 13, below. Localized collection of pleural fluid. 
Lateral film of case shown in Figure 12. 


tion, rather than of a tumor. Two weeks 
later a direct lateral view was taken. It 
shows that the apparently rounded mass 
previously described is, in reality, triangular 
in shape, and is located in the area occupied 
by the right middle lobe. The right middle 
lobe is definitely decreased in size. An 
acute pneumonia would not do this. A 


Fig. 14 (Case 7), above. Localized collection of 


pleural fluid. 


Fig. 15, below. Localized collection of pleural 
fluid. Lateral film of case shown in Figure 14. 


chronic pneumonia with scar tissue contrac- 
tion and absence of air vesicles would. 


Case 5 (Figs. 10 and 11). R. F., aged 
5 years. Was well until three months pre- 
vious to examination, when he contracted 
a heavy cold which lasted a month, and was 
accompanied by slight fever. He was not 
kept in bed. For the past two months no 
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Fig. 16 (Case 8), above. 
diaphragm. 

Fig. 17, 
phragm. 


Pleural adhesions, right 


below. Pleural adhesions, right dia- 
Lateral film of case shown in Figure 16. 


Had 


listless, chilly at times, and had had an oc- 


cough, except after exertion. been 


casional night sweat. Pain in the right side 


for three weeks. Physical examination 
showed dullness over the right side of the 
chest from the clavicle down to the nipple 
line, diminished expansion, and an occa 


sional rale after cough, A clinical and ra 


Fig. 18 (Case 9), above. Hilus pneumonia. 


Fig. 19, below. Hilus pneumonia. Lateral film 


of case shown in Figure 18. 


diographical diagnosis of right middle lobe 


pneumonia was made. The lateral view 


shows that the density extends forward and 


downward from a little above the hilus. It 
also shows that the lower part of the middle 
lobe is free from consolidation, and that the 
density extends above the interlobar septum 
between the right upper and middle lobes, 
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and involves some of the lung parenchyma 


of the upper lobe. The outlines are not sharp 
enough to be caused by a collection of fluid 
alone. Three months later the child was 
improved but not well. Another X-ray 
study showed very little change in appear- 
ance, and a diagnosis of unresolved pneu- 
monia was made. No exploration with the 
needle was made. It seems probable to me 
that there were here both an interlobar col- 
lection of fluid and infected and thickened 
lung above and below it. 

Case 6 (Figs. 12 and 13). 
28, came into the hospital complaining of 
pain in the right side of chest, radiating to 
the right shoulder, worse on inspiration, and 
worse at night. Loss of 13 pounds in a 
Physical examination showed ex- 


Mr. Y., age 


year. 
pansion on right side limited, dullness and 
absent breath sounds at right base anterior- 
ly, and a few fine rales in the axilla. Tem- 
perature 100.2°. The anterior view of the 
chest shows a high right diaphragm, its 
clear outline almost obliterated near the 
axillary line, and considerable thickening 
along the course of the bronchial tree above 
it. It is suggestive of bronchopneumonia 
and pleural thickening. The lateral view 
clearly shows an accumulation -of fluid at 
the right base posteriorly, and indicates the 
location for thoracentesis. 
Case 7 (Figs. 14 and 15). 
68 years; 


Mr. M., age 
complaint, dyspnea. Says he 
used to have continuous cough. Has been 
treated in the hospital for cardiac decom- 
pensation. Sent to the X-ray department to 
determine condition of heart and aorta. The 
anterior view of the chest shows a much en- 
larged heart, heavy hilus shadows, and some 
fuzzy density at both bases, which could be 
well explained by passive congestion  sec- 
ondary to the heart condition, The lateral 
view shows that a considerable amount of 
fuid has collected in the lower anterior por- 
tion of the right side of the chest. ‘This 
projects upward between the middle and 
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Fig. 20 (Case 10), adove. Tuberculosis, with cav- 
itation and pleural adhesions to right diaphragm 
Tuberculosis, with cavitation and 


>} 


Lateral film 


Fig. 21, below 
pleural adhesions to right diaphragm 


of case shown in Figure 20 


lower lobes, pressing back the lower lobe 
slightly. In the lower posterior portion of 
the lower lobe are some heavy areas of den- 
sity with hazy margins, These may be 
either areas of consolidation or turther lo 
calized collections of thud. Pleural thicken 


ing can be traced over the anterior margin 
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Fig. 22 (Case 11), above. Hilus tuberculosis. 


Fig. 23, below. MHilus tuberculosis. Lateral film 
of case shown in Figure 22. 


of the pleural cavity to the apex, and can 
also be seen between the lobes. The lateral 
view is necessary to clear up the diagnosis, 
and give proof of an important condition 
not guessed from the anterior view. 

Case 8 (Figs. 16 and 17). Mrs. G., age 
22 years, came into the hospital and was 
treated for pneumonia, complicated by 
pleurisy with effusion at the right base. 


Thoracentesis was done, and fluid with. 
drawn. The present X-ray examination 
was for the purpose of determining whether 
fluid still remained at the right base, A 
straight sharp line limits an area of density 
at the right base, as shown by the anterior 
view, which, if read without the lateral 
view, would be interpreted as encapsulated 
fluid, or a pleural adhesion. The lateral 
view definitely proves it to be an adhesion 
of the diaphragm. The posterior part of 
the right lung field is clear, indicating that 
there is no fluid present. 

Case 9 (Figs. 18 and 19). Miss M., com- 
plained of cough, swelling and cyanosis of 
face. All symptoms and signs pointed to 
an obstruction to the return flow of blood 
from head and neck. Night sweats, fever, 
positive tuberculin reaction, dilated veins on 
one side of the neck, palpable mass, etc., 
lead to a diagnosis of mediastinal tubercu- 
lous glands. The anterior view of the chest 
shows a considerable area of density in the 
upper part of the right hilus, with a fuzzy, 
irregular margin. There is some increase 
in the bronchial tree shadow throughout the 
right upper lobe, and a thickened pleura 
between the right upper and middle lobes. 
The lateral view shows beautifully the more 
accurate localization and extent of the area 
of density in the right hilus region. The 
X-ray diagnosis was hilus pneumonia with 
encapsulated fluid between the right lung 
and pericardium. Autopsy later proved 
that the clinical diagnosis was correct. 

Case 10 (Figs. 20 and 21). Mr. MeN, 
age 50 years, was sent to the X-ray depart- 
ment to determine the reason for cough, 
much sputum, and enlarged heart. The an- 
terior view shows the usual picture of a 
well advanced bilateral tuberculosis. A 
large cavity with a fluid level is seen in the 
right mid-chest. The lateral view shows 
that this cavity is in the upper part of the 
right lower lobe, and at least two fluid lev- 


els can be seen. It also shows heavy pleural 
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thickening between the right middle and 
lower lobes. This case is included to show 
the further localization of tuberculous cavi- 
ties by lateral views of the chest. 


Case 11 (Figs. 22 and 23). J. D., age 


5 years, had influenza at the age of fifteen 
months, and at the age of four years, and 
a month previous to examination had 


bronchopneumonia. No known exposure 
to tuberculosis, but he shows clinical signs 
of tuberculosis. The anterior view of the 
chest is sufficient for a diagnosis of tuber- 
culosis. The lateral view, however, gives a 
far more definite idea of the extent of the 
densities about the lung roots. It shows a 
large area of heavy density, in which can 
be made out many rather large heavily calci- 
fied spots, and also many smaller less dense 
spots, almost granular in appearance. 

Case 12 (Figs. 24 and 25). R. R., age 
7 years. The anterior view of the chest 
shows considerable coarse and also finely 
mottled density at the lung roots, the spots 
showing rather heavy calcification, suggest- 
ive of a healed process. The lateral view 
shows heavy density in the upper posterior 
mediastinum, and, in addition, a round mass 
of density just under the angle of Ludwig, 
with very little calcification, suggestive of 
an actively infected enlarged tuberculous 
gland in the anterior mediastinum. 
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THE DIFFERENTIATION OF OSTEITIS DEFORMANS AND 


OSTEOPLASTIC MET 


ASTATIC CARCINOMA’ 


3y CHARLES G. SUTHERLAND, M.B. (Tor.) 
Section on Roentgenology, Mayo Clinic, RocHESTER, MINNESOTA 


T is often difficult to differentiate, 
roentgenologically, osteitis deformans 
(Paget’s disease), particularly that in- 

cluding the bones of the pelvis, from meta- 
static carcinoma of the osteoplastic type. It 
is my purpose here to record certain dif- 
ferential points elicited from a study of 
groups of such cases, since I have not seen 
them stressed in the literature. In my own 
experience, errors in interpretation have re- 
sulted in embarrassment to say the least. 

In 1877, Paget described chronic inflam- 
mation of bone occurring in persons past 
middle age. The disease usually affects 
several bones and is accompanied by a pe- 
culiar thickening, softening, and bending of 
the bones, which results in a characteristic 
clinical picture in which spontaneous frac- 
ture is rare. The pathologic changes in the 
bone show: (1) extensive resorption of 
the bone by osteoclasts; (2) excessive new 
formation of bone, laid down by osteoblasts 
on the resorbed surface of the old bone, so 
that the cortex which had become rarefied 
may become dense, especially in the skull; 
(3) transformation of the bone marrow 
into fibrous tissue with encroachment on the 
cortex, and deposit in this fibrous tissue of 
osteoid bone, the lamellz of which run in 
every direction; (4) formation of subperi- 
osteal layers of bone which add to the thick- 
ness of the bone, and (5) occasionally cysts 
or spaces in the fibrous tissue filled with 
fluid (Fig. 1) and occasionally tumor-like 
tissue with numerous giant-cells. The new 
bone in the medulla and in the cortex is at 
first osteoid but may become calcified so 
that the bone regains its rigidity. 


iSubmitted for publication July 14, 1927. 


The lesion is most commonly seen in 
roentgenograms of the spine and pelvis, the 
head, the femur, and the tibia, and may 
affect nearly all the bones. 
casionally occurs in the tibia alone but this 
fact is irrelevant to the present discussion, 

Carcinoma of the prostate, which is al- 
underlying factor in the 


The disease oe- 


most always the 


Fig. 1. Osteitis deformans: the thickening of the 
cortex, more marked in the right femur, the 
striated appearance of the bone shadow and the 
multiple cysts in the left ilium are characteristic. 
There was marked bowing of the right femur, and 
the skull and tibia showed involvement. 


production of the osteoplastic type of met- 


astasis in males, occurs in the same age 
periods as osteitis deformans. The histo- 
logic processes have been described as car- 
cinomatous osteitis: (1) the tumor cells 
lodge in the small venous sinuses, causing 
stasis and hemorrhage, which is followed by 
reactive growth of fibrillar, osteoid and 
finally osseous tissue; (2) the cells become 
enclosed in the bone, assuming the function 
of osteoblasts, and bony tissue may be most 
abundant in cellular areas of tumor cells 
where connective tissue is absent; (3) pat- 
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Fig. 2. Osteoplastic metastatic carcinoma: the 
absence of any thickening of the cortex of the fe- 
mur, the coarsely granular appearance of the bone 
shadow, the absence of any apparent increase in 
volume or thickness of the bone are characteristic. 


ticipation of connective-tissue osteoblasts is 
also observed, and (4) extensive resorp- 
tion of the new bone by osteoblasts may 
follow the plastic process. 
Roentgenologically the earliest evidences 
of metastatic carcinoma from the prostate 
are seen in the ilium along the margins of 
the sacro-iliac synchondrosis. There may 
be a diffuse increased density on one or both 
sides or just “spottings” of increased density 
on a background of apparent destruction of 
bone. Early in the disease roentgenograms 
will show the lesion to be unilateral; later 
they will show involvement of the opposite 
side and progression until nearly all the 
bones of the skeleton have been involved, 
excluding the lower half of each extremity. 
Probably because osteitis deformans is not 
seen or recognized in the very early stages 
the lesion is always more widespread and 


includes the greater part of one iliac bone at 


least, and commonly several parts. Given a 
case of osteitis involving the bones of the 
pelvis, there are differential points which, 
when present, are valuable in defining the 
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Fig. 3. Metastatic carcinoma from a primary 
lesion in the prostate showing a combination of the 
osteoclastic and the osteoplastic varieties. Destruc- 
tion of bone with “spotting” of areas of increased 
density is seen best in the right femur. 


underlying causative factor. If the process 
has extended to the femurs the lesion be- 
comes characteristic, due to the subperios- 
teal layers of new bone and the transforma- 
tion of the bone marrow into fibrous tissue, 
widening of the cortex and an irregularly 
striated appearance of the bone over the 
medullary portion in osteitis deformans. 
There is never any widening of the bone in 
osteoplastic metastasis, but a diffuse, homo- 
geneous increase in density or a generalized 


iad 


decrease in density with the “spottings” of 


more dense shadows already described 
(Figs. 2 and 3). If the femurs are not af- 
fected roentgenograms of the skull and tibia 
should be taken to discover evidence of the 
disease in these parts. 

Lacking evidence by any of these meth- 
ods one must rely on the differences in the 
roentgenologic appearance. Both diseases 
show increased density of the bone shadow. 
In osteitis deformans the suggestion of in- 
creased size and thickness of the bone is 
apparent; this suggestion is absent in osteo- 
plastic metastasis. The shadow in osteitis 
deformans is diffusely striated, due to the 
excessive formation of fibrous tissue, while 
that of osteoplastic metastasis is finely gran- 


ular, almost homogeneous. Occasionally 
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Fig. 4. Osteitis involving all the pelvic bones and 
the fifth lumbar vertebra. There is no involvement 
of the femurs. Arteriosclerosis of the central nerv- 
ous system and benign hypertrophy of the prostate 
were evident clinically. Roentgenograms of the head 
and the tibia failed to show any lesion of these parts. 


evidence of cyst formation will aid in mak- 
ing the diagnosis of osteitis deformans. 


Osteitis deformans is attended with little 
pain and, when present, this is of a mild 
rheumatic type; the pain of metastasis js 
constant, progressively increasing in seyer- 


ity, and may be out of proportion to the 
demonstrable extent of the lesion. Exam. 
ination of the prostate may elicit the pri- 
mary growth; in some instances it may be 
difficult to demonstrate. In the roentgen- 
ologic examination of the spine and pelvis 
in the Mayo Clinic we have seen a limited 
group of cases in which osteitis involved 
one or more of the bones of the pelvis with- 
out any clinical data by which the under- 
lying causative factor could be definitely de- 
termined (Fig. 4). 

The prognosis in the two lesions is so en- 
tirely different that the diagnosis is ex- 
tremely important. If osteoplastic metas- 
tasis is suggested, periodic re-examination 
should be insisted on to the point of definite 
decision. 








ACUTE PLEURAL EMPYEMA’? 


A CLINICAL RADIOLOGICAL STUDY 


By RALPH B. BETTMAN, M.D., and ROBERT A. ARENS, M.D. 
Departments of Surgery and Radiology, Michael Reese Hospital, Cuicaco, ILLINoIs 


HE subject of acute pleural empyema 

is one of extreme importance, not 

only to the surgeon but also to the 
radiologist, due to the fact that the X-ray 
is one of the greatest aids in establishing the 
diagnosis, of the utmost help in following 
the course of the disease, and in determin- 
ing when treatment can be discontinued. 

There are a few points from the stand- 
point of diagnosis which are worthy of 
stressing, points which undoubtedly are well 
known, yet frequently neglected. 

We feel that an antero-posterior and a 
postero-anterior projection are far better in 
the average case than the usual stereograms. 
Information is often obtained from either 
one or the other, or both, of these films 
which might be overlooked in a stereogram 
in one direction only. An encapsulated em- 
pyema shadow can be better localized by the 
two-way method and its exact dimensions 
ascertained by comparing the size, clearness 
of outline, and shadow density in the two 
films. Since all radiological shadows, or 
projections, are more nearly of true size the 
nearer they lie to the film when making the 
exposure, the film which contains the small- 
er shadow will indicate whether the encap- 
sulation lies anteriorly or posteriorly. The 
nearer the shadow lies to the plate, the 
greater will be the clearness thereof. F're- 
quently we have found that a shadow cast 
by a lesion, say, on the anterior chest wall, 
will be easily recognizable on the anterior 
plate and show but a vague opacity on the 
posterior plate. This fact is especially val- 
able when the frequency of localized pleu- 
ral empyema in any portion of the lung field 
isconsidered. The fact that a pleural shad- 
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ow simulating empyema is situated in the 
apical region, anteriorly, instead of at one 
or other of the bases posteriorly, does not 
cause the presumptive diagnosis of empy- 
ema to be questioned, since there is no spot 
in the pleural space in which we have not 
found empyema to occur. From the surgi- 
cal standpoint another advantage of antero- 
posterior and postero-anterior films is that 
it is easier to obtain exact information from 
the shadow box in the operating room than 
from a stereogram in which it may be nec- 
essary to allow for considerable distortion 
of a projected shadow. 

We feel that it is of the utmost impor- 
tance that roentgenograms be taken in the 
upright position. This procedure often 
brings out information that would not be 
taken With this posi- 
tion the striking picture of a fluid line will 


shown if prone. 
be obtained in every case of empyema, in 
which air is also present in the pleural space. 
Since a large percentage of empyemas are 
associated with pleural fistula, partial pneu- 
The 


presence of a fluid line with air blackness 


mothorax is a frequent occurrence. 


above it will frequently differentiate at once 
empyema from pneumonia, old thickened 
pleura, lung tumor, massive bronchiectasis, 
etc. The presence of a fluid level line with 
a clear unbounded space above frequently 
differentiates an empyema in the presence 
of pneumothorax from a lung abscess with 
a shorter air line, smaller air bubble, and a 
thick encapsulation. The upright position 
will best show the location and the amount 
of the empyema fluid, even without pneu- 
mothorax. In the prone posture the costo- 
obliterated, 
whereas in the upright there will always 
be obliteration of this angle in cases of un- 


phrenic angle may not be 
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encapsulated fluid. This obliteration is 
often of extreme importance when differen- 
tiating fluid from partial consolidation of 
the lower lobe. The fluid compression line, 
that upward curve of shadow which springs 
from the height of the fluid and curves up- 
ward between the parietal and visceral pleu- 
ra, the so-called S-line of Ellis, which, to 
the trained roentgenologist, immediately be- 
speaks the presence of fluid, is much more 
clearly seen in the upright position than in 
the prone. Not infrequently the upright po- 
sition has correctly shown the pathology at 
a glance, whereas innumerable films, taken 
with the patient prone, failed to show the 
true condition due to fluid migration. Dis- 
placement of the lower mediastinum (heart) 
is also more apt to show than in the prone. 
We feel that the advantages of radiograph- 
ing a patient in the upright position are so 
numerous that we have established it as a 
routine procedure in all chest cases where 
the condition of the patient permits. 

The condition of acute empyema thoracis 
having been diagnosed, treatment for the 
condition must be instituted. Except in the 
exceedingly rare cases wherein the empy- 
ema completely drains itself spontaneously 
through a bronchus or through the chest 
wall, the treatment is always surgical. The 
surgical treatment par excellence, proven 
clinically during and since the war, fitting 
in with our newer knowledge of the physiol- 
ogy and pathology of the chest, is without 
doubt the so-called “closed” or “air-tight 
method of drainage.” 

The site of introduction of drainage is 
chosen and the skin prepared in the usual 
manner. The skin and the subcutaneous 
tissue is infiltrated with 0.5 per cent novo- 
A general anesthetic is contra-indi- 
cated and should never be used in a case of 
acute pleural empyema to institute drainage. 
The intercostal space is next infiltrated, tak- 
ing great care to infiltrate the pleura. This 
will not only insure a painless procedure 


cain. 
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but will guard against the bugaboo, pleural 
shock, if such a thing exists. With q 
slightly larger bore needle the pleural space 
is entered and the presence of the empyema 
confirmed by the withdrawal of a small 
amount of pus. The skin is now nicked 
with a pointed scalpel. A trocar similar to 
the type usually used to tap peritoneal 
ascites is pushed through the small skin 
wound, through the anesthetized interspace, 
through the pleura and into the empyema 
cavity. A catheter clamped at one end with 
a hemostat, of a dimension such that it will 
snugly fit the inside of the trocar if well 
lubricated, is held in readiness. The ob- 
turator of the trocar is then withdrawn and 
the catheter immediately inserted in its 
place and threaded through the sheath of 
the trocar into the empyema cavity. If the 
procedure is carried out deftly, if the cath- 
eter fits the trocar snugly, no air whatsoever 
will have been introduced into the pleural 
space. The sheath of the trocar is now with- 
drawn, leaving the catheter in place. The en- 
tire procedure is carried out painlessly, with- 
out shock and without permitting even a 
moderate degree of pneumothorax, and al- 
most as rapidly as the explanation thereof. 
The after-treatment consists of repeated 


small aspirations of the empyema fluid, with 
injections into the cavity of varying quan- 
tities of Dakin’s solution, care being taken 


to allow the entrance of air at no time. The 
treatment is continued until the patient is 
free of all symptoms and until the empyema 
cavity is completely obliterated. 

The roentgenologist can greatly aid the 
surgeon in the carrying out of the treat- 
ment. 

The site of election for drainage is based 
primarily upon the location of the empyema. 
However, drainage need not necessarily be 
instituted at the most dependent point of 
the empyema cavity. In empyema situated 
at the base of the thorax it will frequently 
be found that the diaphragm, instead of be- 
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ing lower on the empyema side, is higher, 
due to the paralysis of the diaphragmatic 


musculature. As more and more fluid is 
drawn off the position assumed by the dia- 
phragm becomes still higher. For this rea- 
son it is wise to insert the drainage tube 
well above the diaphragmatic level. Roent- 
genography is of great assistance in deter- 
mining this position. 

Post-operative roentgenograms of empy- 
ema cases treated in the manner described 
have demonstrated that the catheter which 
is inserted does not always drop to the bot- 
tom of the cavity as believed, but, on the 
contrary, because of the angle of the lung 
margin, is usually pushed upward. Thus 
the upper portions of the cavity are first 
aspirated (the patient usually being propped 
up on pillows). As the fluid is withdrawn 
the lungs must expand to take its place. 
After a shorter or longer time the upper 
portion of the empyema cavity in which the 
tip of the drainage tube lies will be com- 
pletely emptied and the lung expanded, the 
catheter thus coming to lie in a narrow 
space between the visceral and parietal pleu- 
ra. In such a case, when an attempt is 
made to aspirate the empyema fluid nothing 
will be obtained; in fact, the visceral pleura 
will be sucked against the opening of the 
catheter and it will appear as if the catheter 
were plugged. That the inability to obtain 
fluid on aspiration is due to the cause just 
outlined can readily be confirmed by flu- 
oroscopy or a roentgenogram. The catheter 
can then be withdrawn under roentgen con- 
trol to the proper point. We have made it 
a point to use radio-opaque tubes for easy 
roentgen visualization. The red _ rubber 
catheter of general use answers well the 
tadio-opaque requirements. 

One of the greatest advantages of the so- 
called “closed method” over the time-hon- 
ored method of rib resection is the avoid- 
ance of a pneumothorax. The open pneu- 
mothorax so produced was responsible for 
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the terrific early post-operative mortality 
from empyema during the war. The length 
of morbidity of those cases that survived 
was in a great measure due to the fact that, 
because of the pneumothorax, the empyema 
cavity was immediately enlarged due to the 
collapse of the affected lung and the “push- 
ing over” of the mediastinum. The fre- 
quency of the development of chronic em- 
pyema was, again, in a large measure due 
to the fact that the lung was allowed to 
collapse and that adhesions developed which 
prevented its subsequent expansion and the 
obliteration of the empyema cavity. Thus 
it behooves those of us who are advocating 
the closed method to prove that no pneumo- 
thorax occurs. We have been able to dem- 
onstrate case after case in which no pneu- 
mothorax occurred even five and six weeks 
after tube insertion. 
cases we have been definitely able to refute 
the statement that pneumothorax invariably 
appears with the closed method. 

It occasionally happens during the course 
of treatment that encapsulations of pus oc- 
This may be due to the fact that ad- 
hesions have interfered with the free ex- 
pansion of the lung, that the pleura has 
come together, leaving infected foci shut off 
from the main cavity, or to other reasons. 
These encapsulations are marked by a re- 
turn of fever, malaise, and other symptoms. 
It is frequently extremely difficult to locate 
these encapsulations by means of physical 
signs because of the thickened pleura. In 
the X-ray, however, we have an invaluable 
aid and, indeed, often the only method of 
determining them. Sometimes it is neces- 
sary to insert a separate drain, by the closed 
method, into one or more of these encapsu- 
lations, for which, of course, an exact 
knowledge of their location is absolutely 
necessary. Thus, as in the primary condi- 
tion, we rely upon the X-ray to a great ex- 
tent to establish and differentiate the con- 
dition and to determine its exact location. 


In a large series of 


cur. 
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As a rule the encapsulations which may 
form during the treatment of empyema re- 
quire no treatment per se; they increase in 
size until they force apart the encap- 
sulating adhesions and rupture into the 
main cavity. This was first impressed up- 
on us in a case of encapsulation situated di- 
rectly upon the scapula. The poor general 
condition of the patient, as well as the in- 
accessibility of the encapsulation, forced a 
policy of “watchful expectancy.”” By means 
of a series of films we were able to see the 
encapsulation grow larger and larger, and 
finally, just as it had reached such a size 
that the scapula no longer covered it, the 
encapsulation ruptured into the draining 
general cavity, all symptoms subsided, and 
the patient made an uneventful recovery. 
. Since then we have watched several similar 
performances. A tube is never inserted into 
an encapsulation until we are convinced that 
this encapsulation happens to be the excep- 
tion which will not relieve itself sponta- 
neously. 
Encapsulations are not the only compli- 
cations which may arise for the diagnosis 


and treatment of which radiological assist- - 


ance may be required. Lung abscess, re- 
curring pneumonic infection, contralateral 
pneumonia and empyema, bronchial fistula, 
pericarditis with effusion, and unresolved 
pneumonia might be mentioned. 


pearance of these conditions in the roent- 


The ap- 


genogram and their differential diagnosis 
need not be discussed here. 

The symptoms of the disease abate rap- 
idly after drainage is instituted and are of 
little avail in establishing a definite progno- 
sis further than demonstrating the fact that 
drainage is free and that there are no com- 
plications. auscultation 
may be inaccurate guides as to the amount 
of pleural thickening, the size of the cavity, 
and the presence of small amounts of air. 
With the X-ray, however, these conditions 
can usually be ascertained. Pneumothorax, 


Percussion and 


even in small quantities, is easily demon. 
strable. The amount of pleural thickening, 
the presence of adhesions which might pre. 
vent expansion of the lung, and the amount 
of residual fluid can all be determined with 
fair accuracy by fluoroscopy or roentgenog- 
raphy. In cases in which the pleura (al- 
ways the parietal pleura) is very greatly 
thickened it may be difficult to outline the 
remaining cavity. When this is the case it 
is advisable to inject an opaque substance 
to outline its limits. A 12 per cent sodium 
bromide solution has, in our hands, been the 
best opaque substance to use; it is non-irri- 
tating, non-toxic, gives good contrast, and 
is cheap. The use of bismuth paste is con- 
tra-indicated because, due to its physical 
consistency, it can not be washed out of the 
cavity, and so remains to act as a foreign 
body. 

Mapping out the empyema cavity brings 
us to our final point, namely, the termina- 
tion of the treatment. Above all else, one 
thing must be definitely understood and that 
is that no case of empyema can be consid- 
ered as cured until the empyema cavity has 
become completely obliterated. As long as 
an unobliterated cavity remains there is the 
probability that reinfection will occur. As 
a rule the complete obliteration of the cavity 
can be demonstrated by the fact that fluid 
injected through the catheter immediately 
flows back around the tube. This can be 
verified roentgenologically by injecting the 
opaque solution and seeing that only a very 
thin space about the drainage tube becomes 
dense. 

The purpose of this communication is not 
so much to describe the most desirable 
method of treating acute empyema thoracis, 
nor even to outline the ways and means that 
the radiologist can aid in the treatment, but 
above all to emphasize the importance of 
the closest of co-operation between the sur- 
gical and roentgenological departments for 
the ultimate benefit of the patient. 
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NON-OPAQUE FOREIGN BODIES IN THE AIR PASSAGES* 


By R. G. ALLISON, M.D., and KENNETH PHELPS, M.D., Minneaports 


HE clinical features produced by a 

non-opaque foreign body in the air 

passages are very striking and quite 
different from those due to a metallic 
foreign body. The outstanding feature is 
the violence of the reaction produced by the 
presence of such a foreign body in the re- 
spiratory tract. This reaction may be pro- 
duced by any organic foreign body; but the 
peanut, being the most common, seems to 
be the most toxic, also. The reaction con- 
sists of trauma, edema, congestion, exuda- 
tion (membranous at times), spasm, and 
toxemia. These secondary results of the 
foreign body, rather than the foreign body 
itself, are responsible for the symptoms, 
physical signs, and X-ray findings. For this 
reason the removal of the foreign body does 
not immediately cure the patient and the 
symptoms may persist for some time after- 
wards. In fact, the care of the patient after 
the extraction of the foreign body is often 
as important as the bronchoscopy itself. 
Eight of our twenty-six cases required in- 
tubation after the removal of the foreign 
body, and a tracheotomy was necessary in 
two others. Neither intubation nor trache- 
otomy has been needed in any of our metal- 
lic foreign body cases. 

Two years or under is the age of the pa- 
tients in 90 per cent of these cases. As a 
rule, the younger the child the more serious 
is the reaction. Adults very rarely get pea- 
nuts, watermelon seeds, beans, or corn into 
their bronchi, and when they do, they are 
not as seriously ill as are children. 

The history to be obtained from the 
mother is of the greatest importance. When 
she tells of her baby choking on something 
and “swallowing it the wrong way,” our 


_ 


1Read before the Twelfth Annual Meeting of the Radi- 
ological Society of North America, at Milwaukee, Nov. 
2 ec. 4, 1926. 
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statistics show that she is right in 96 per 
cent of the cases. The medical adviser takes 
a large responsibility when, in spite of a 
positive history, he makes a diagnosis of 
“no foreign body,” because of the lack of 
On the other hand, it takes 
a very good clinician to diagnose a foreign 
Pneu- 
monia or laryngeal diphtheria are more apt 


physical signs. 
body when the history is negative. 


to be diagnosed and treated for first, and a 
foreign body thought of later. 

Usually in a presentation of this subject, 
the authors have some new diagnostic data 
to offer. In this series of cases, we have 
discovered nothing which has not been fully 
and clearly described before. Our reason 
for presenting these cases is that in the ma- 
jority of them less than forty-eight hours 
elapsed between the aspiration of the foreign 
Consequently, our 
series should be typical of the early roent- 


body and its removal. 


gen findings in non-opaque foreign bodies 
in the air passages. 

The roentgen signs have been fully de- 
scribed by Manges, Jackson, Spencer, their 
co-workers and others. The signs described 
by them are familiar to all of you. 

1. Unilateral emphysema on the affected 
side. 

2. Flattening and limited motility of the 
diaphragm on the affected side. 

3. Displacement of the heart and medi- 
astinum toward the unaffected side. 

These signs are all best elicited on plates 
made following complete expiration. These 
above-mentioned roentgen signs have, when 
present, in our experience been diagnostic 
of a foreign body in the bronchus or trachea 
in 93 per cent of the cases. 

In none of our cases did we find evidence 
of atelectasis, drowned lung, or abscess for- 
mation. Two factors, we think, have ac- 
counted for the absence of these findings: 
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first, our cases were seen very early, and 
second, the obstruction was probably not 
complete in any of the cases. 

Twenty-six cases were radiographed and 
immediately bronchoscoped on the _ basis 
of the roentgen or physical signs or the 
history. In twenty-two of the cases a def- 
inite roentgen 
foreign body in the bronchus was made. In 
every instance except two, the foreign body 
was found, either in the indicated bronchus 
In two cases no foreign 
In the remaining cases, 


diagnosis of non-opaque 


or in the trachea. 
body was found. 
four in number, the roentgen examination 
was negative, but a foreign body was found 
in each instance in the trachea. 

Little need be said of the twenty cases 
which were positive, both by the X-ray and 
the bronchoscope. They merely demonstrate 
the frequency of unilateral emphysema, 
cardiac and mediastinal displacement, and 
unilateral limitation of the diaphragmatic 
movement in non-opaque foreign bodies in 
the bronchus. 

The two cases which were positive from 
an X-ray standpoint and negative by a 
bronchoscopy both demonstrated the accu- 
racy of the bronchoscopic diagnosis by im- 
mediate recovery following the exploration. 
30th conditions were undoubtedly caused 
by a plug of mucus which was displaced by 
the manipulation, as the patients have re- 
mained alive and symptom-free since that 
time. 

There are, undoubtedly, many conditions 
in adults which may at times give X-ray 
findings typical of a non-opaque foreign 
body in the bronchus. These pathological 
conditions, however, are rarely, if ever, 
present in children. Granulation tissue, tu- 
mors arising from the bronchus, aneurysm, 
and mediastinal tumors may all produce 
the above-described signs on the X-ray plate. 
however, are 
present in infancy or early childhood. For 
this reason, we feel that a child presenting 


None of these conditions, 
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these X-ray findings will invariably haye 


either a non-opaque foreign body or a plug 
of mucus which is acting as a foreign body, 

The remaining cases, four in number, 
were the cases in which roentgen examina- 
tion was negative and a foreign body found 
One of these cases showed 
signs which, in the light of our present 
knowledge, would be interpreted as a for- 
The first plate 
showed an emphysema of the right lung. 
The second plate showed an emphysema of 
the left lung. As the child sat up between 
exposures, the foreign body, a watermelon 
seed, in all probability shifted to the opposite 
bronchus. 

Unquestionably, prolonged roentgen study 
would have shown suggestive signs in all of 
The history and symptoms in 
these cases were, however, so definite that 
immediate bronchoscopy was done. 

The foreign bodies removed were all some 
portion of either a nut or a fruit. They 
were, in the order of their frequency, as 
follows: peanut kernel, watermelon seed, 
corn kernel, popcorn kernel, peanut shell, 
Brazil nut, almond, and cocoanut meat. 


in the trachea. 


eign body in the trachea. 


the cases. 


CONCLUSIONS 


1. The history obtained from the mother 
or attendant of the child is of the utmost 
importance in non-opaque foreign body 
cases. 

2. X-ray plates should always show the 
presence of foreign bodies in the bronchi at 
the first examination. 

3. More skill and repeated X-ray studies 
are often needed to recognize non-opaque 
foreign bodies in the trachea. 

4. Every child who shows signs of uni- 
lateral emphysema with cardiac displace- 
ment should be subjected to bronchoscopy. 
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DISCUSSION 


Dr. P. M. Hickey (Ann Arbor, Mich.): 
I would like to emphasize the importance 
of bi-plane fluoroscopy. I think we should 
be graduating from the single-phase fluoro- 
scope to the bi-plane. It is certainly a won- 
derful aid in the localization of foreign 
bodies. Recently I have been much inter- 
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ested in the ability to detect small foreign 
bodies in the upper esophagus, such as we 
used to think we could not find. A fish 


bone or a piece of meat with a bit of bone 
attached can generally be shown, as these 
particles usually lodge in the upper portion 
I now use a 5 X7 cas- 
The head is 
bent clear back and the screen is crowded 
just into the neck. The exposure is never 


of the esophagus. 
sette, with a very narrow edge. 


any longer than about a twentieth of a sec- 
ond. In this way I have been able to detect 
small foreign bodies in the upper esophagus, 
which I certainly think would have escaped 
detection by the older technic. 


AMERICAN ASSOCIATION OF RADIOLOGICAL TECHNICIANS 


The annual meeting of the American As- 
sociation of Radiological Technicians will 
be held in Chicago, the week of April 23, 
1928, continuing through the 26th. The 


Sherman Hotel will be headquarters. The 
program, now in course of preparation, will 
be published in a later issue of RADIOLOGY. 





CASE REPORTS AND NEW DEVICES 


A CASE OF COLLOID CARCINOMA 
OF CECUM 


By WEBSTER W. BELDEN, M.D., Director of 
Department of Roentgenology, New York 
Hospital, New York City 


In presenting this case the chief point of 
interest seems to be that the history, though 
vague and indefinite, pointed to a carcinoma 
of the stomach. The X-ray examination, 
as stated in the X-ray report, shows an 
hour-glass stomach, which was interpreted 
as carcinoma in view of the history and the 
patient’s general appearance. 

The point to be stressed, however, is the 
fact that reflex gastric spasm is a condition 
which complicates the radiological diagno- 
sis of the stomach condition, and though 
spasm, presented in this case, is a very un- 
usual occurrence where there is no organic 
lesion in the stomach, yet it seems that this 


ossibility must constantly be borne in 
I \ , 


mind. 

At the autopsy this patient’s stomach 
showed a contraction simulating the hour- 
glass stomach, which persisted after death 
and was exactly similar in its appearance to 
the radiographic findings, but no organic 
lesion was present. Where the error in 
diagnosis was made was in not consider- 
ing the distention and 24-hour ileac stasis 
as of sufficient importance. It seems that 
one’s attention should be immediately 
drawn to the right iliac fossa and appendix 
abscess or organic disease suspected in face 
of the 24-hour ileac stasis. 

It is hoped that the publication of this 
case will stimulate roentgenologists to 
greater efforts in the diagnosis of such baf- 
fling conditions. 

Patient E. C., age 57 years, admitted 
July 28, 1924, died August 5, 1924. Chief 


complaint: Loss of weight; weakness of 


five months’ duration; vomiting for four 
months. Present illness: The previous 
February she began to lose weight. In 
March her appetite failed. Early in April 
she had intermittent fever, called malaria, 
and she began to vomit occasionally. She 
has vomited since, at times, but beginning 
five weeks before examination vomiting has 
been very frequent, bringing up both re- 
cently ingested and old food. Five weeks 
previous to examination she also began to 
have pain in the epigastrium, non-radiating, 
colicky, and associated with gas which 
came and went, in daytime and during the 
night. Her weakness has been extremely 
marked for two months. She has no cough, 
breathlessness, jaundice, or blood in vomitus 
or stool and no tarry stools. 

Past history: She had measles, mumps, 
and scarlet fever in childhood, without com- 
plications. 
deformity of her wrist is due to a fracture 


Has had influenza twice. A 


at the age of 6 years, and she had cellulitis 
of that arm at 22 years of age. Over ten 
years before examination she had had an 
attack, lasting some weeks, of “violent in- 
digestion,’ when severe pain, thought by 
her doctor to be gallstone colic, came reg- 
ularly every two weeks. She had gas, low 
fever, never vomited and was relieved by 

Head and cardio- 
Negative. Gastro-in- 


bismuth and_ pepsin. 
respiratory system: 

Negative except as noted. 
Nocturia for five or 
six years, but no burning or tenesmus. 
Menstrual: Regular, no dysmenorrhea; be- 
gan at 14 and stopped at 46; venereal 
symptoms. Neuro-muscular 
system and skin: Negative. Family his- 
Father died of “inflammation of the 
heart 
trouble following rheumatic fever. One 
sister living and well; no brothers or sisters 


testinal tract: 
Genito-urinary tract: 


negative by 


tory: 


liver.” Mother died suddenly of 
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dead. Family history negative for cancer, 
tuberculosis, or epilepsy. 


PHYSICAL EXAMINATION 


General appearance: Patient is an under- 
developed, emaciated woman of 57, who is 
obviously suffering from chronic wasting 
She sits up in bed and talks in a 
Has apparently been los- 


disease. 
cheerful manner. 
ing much weight. 

Abdomen: On inspection shows undue 
prominence over the epigastric region and a 
few veins are seen. On palpation a large 
but indefinitely mapped out mass can be felt 
occupying the entire epigastrium. The 
spleen and liver are not felt. 

Rest of physical examination: Negative. 
Provisional diagnosis: Carcinoma (ad- 
vanced) of the stomach. 


PROGRESS NOTES 


August 1, 1924: Patient is failing very 
rapidly. Yesterday she had a momentary 
loss of consciousness. Is able to take a little 
peptonized milk; even this she often vomits 
up. Arrangements may be made to keep 
her here for the next few days, as it seems 
improbable that she will survive longer than 
this. Blood count showed red cells 5,000,- 
000; hemoglobin 60 per cent; white cells 
20,000; polymorphonuclears 82 per cent. 
Urine showed faint 
Blood 


Wassermann negative. 
trace of albumin and a few casts. 
chemistry normal. The Ewald meal showed 
absence of free hydrochloric acid and a 
markedly low acidity. 

Fluoroscopic (Aug. 1, 
1924): Shows marked hour-glass contrac- 
tion and irregularity of the antrum, giving 
a leather-bottle effect. The barium outlined 
the duodenum well. Diagnosis; Carcinoma 
of the stomach. 

Radiographic examination: 
considerable fibrosis but nothing conclusive 
of pulmonary disease. The examination of 


examination 


Lungs show 


the stomach shows an apparent filling defect 





Fig. 1. Radiograph of stomach immediately fol- 
lowing barium meal, taken in the erect position, 
showing the “hour-glass” deformity and the filling 
defect, the result of reflex spasm from carcinoma 
of the cecum. 


on the greater curvature at the beginning of 
the antrum, which makes the stomach a two- 
pouched organ. There is a group of calci- 
fied glands in the right lower portion. 
Twenty-four hours post-cibal: There is a 
retention and considerable distention of the 
terminal ileum, probably due to obstruction 
at the ileocecal junction. The changes in the 
stomach are suspicious of carcinoma but the 
typical lesion of this disease is not noted. 
Autopsy findings (grossly): The stomach 
and small intestine show no lesion except 
that the 
dilated with fluid feces. 
firmly adherent and, upon opening it, the 
appendix is found to lie behind, with the 
It has 


small intestine is considerably 


The cecum is very 


exception of its proximal portion. 
ulcerated away and there is an opening 
through its base from the cecum into a 
large cavity in the region of the psoas 
muscle. The cavity is filled with a thin 
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yellowish-brown purulent foul-smelling ma- 
terial. Surrounding the tip of the orifice 
from the base of the appendix is a soft 
jelly-like mucinous tissue which appears 
like colloid carcinoma. There is a group of 
calcified nodes near the cecum. The rest of 
the organs are essentially negative. 

Microscopic examination: Confirms the 
diagnosis of colloid carcinoma. 





GASTRIC DEFECT PRODUCED BY A 
CHOLECYSTOGASTROSTOMY 
CASE REPORT 


By R. P. O’BANNON, B.S., M.D. 
Fort WortH, TEXAS 


Cholecystogastrostomy is a relatively un- 
common operation and the entrance of ba- 
rium into the gall bladder through such a 
fistulous opening after the administration of 
a barium meal must be rather unusual. This 
might lead to errors in diagnosis such as 
occurred in the following case history, when 
the filling defect in the stomach, together 
with the history, which was erroneous in 
several points, led to a diagnosis of a per- 
forated gastric ulcer. 

The patient, a white female, aged 32, a 
graduate nurse by occupation, was first ex- 
amined April 1, 1927. She stated that in 
1918 she had had an acute attack of vom- 
iting and diarrhea. A diagnosis of gastric 
ulcer was made and a gastro-enterostomy 
was performed by a nationally known sur- 
geon. Due to continued distress this open- 
ing was later closed and a pyloroplasty per- 
formed. Since that time she had under- 
gone seven operations on the upper abdo- 
men, including a cholecystectomy and a 
“jejuno-jejunostomy,” according to her 
own statement. 

On admission to the hospital she com- 
plained of hiccough, with nausea and vom- 
iting, and hematemesis of 24 hours’ dura- 
tion. These symptoms, with abdominal 
distention and severe pain in the upper ab- 
domen, persisted during a two days’ obser- 
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Fig. 1. Gastric defect produced by the entrance 
of barium into the gall bladder through a chole- 
cystogastrostomy. 


vation, and a rather large quantity of blood 
was vomited on several occasions. 

A barium meal observation revealed an 
apparent fixation of the right diaphragm. 
The stomach emptied at an extremely rapid 
rate, as an eighteen ounce barium mixture 
was completely evacuated in a period of 
fifteen minutes. Arising from the lesser 
curvature of the stomach, at about the junc- 
tion of its middle and upper thirds, a finger- 
like process of barium was seen to extend 
across the abdomen toward the gall-bladder 
region. The duodenal bulb was distinctly 


distorted, of large size and_ rectangular 


shape. The duodenum and the first part of 


the jejunum appeared to be dilated. 
Diagnosis was made of a fistulous tract 
leading from the lesser curvature surface 
of the stomach to the gall-bladder region, 
probably a perforated gastric ulcer with a 
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paragastric abscess formation; deformed 
duodenal bulb as a result of the pyloro- 
plasty, and compensatory dilatation of the 
upper small bowel due to the extremely 
rapid emptying time of the stomach. 

An exploratory operation was performed 
but no evidence of a gastric ulcer could be 
found. A surgical anastomosis between the 
gall bladder and stomach was found on the 
lesser curvature surface of the stomach. 
The common duct could not be located. The 
duodenum much dilated. Nothing 
could be discovered to account for the hem- 


was 


atemesis. 

The partial filling of the gall bladder 
through the fistulous opening into the stom- 
ach, together with the history, led to an er- 
roneous diagnosis of recurrent gastric ulcer. 
The possibility of the gastric defect, as 
shown in Figure 1, being produced by the 
passage of barium through a fistulous open- 
ing into the gall bladder was not considered 
prior to operation. 





A FENESTRATED SHIELD FOR 


ROENTGENOGRAPHY 
THE NASAL ACCES- 
SORY SINUSES 
By MRS. J. D. BLOCKER 


Section on Roentgenology, Mayo Clinic, 
Rochester, Minnesota 


OF 


Any attempt to depict all of the nasal 


Fig. 1. The mask, with discs. 
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accessory sinuses in a single sagittal view 
results inevitably in more or less distortion 
of the outline of some of them or their 
by structures, 
especially by the petrous portion of the 
temporal bone. 


obscuration dense cranial 
By making two exposures 
in different planes, these difficulties can be 
overcome, and both exposures can be made 
on a single film by covering the cassette with 
a mask or shield in which are two fenestre. 

The mask consists of a lead plate 1.15 
mm. thick, faced on each side with a sheet 
of brass 0.4 mm. thick, making a composite 
plate with a total thickness of 0.95 mm. 
The mask is large enough to cover an 8 X 10 
cassette exactly, and has a flanged edge to 
prevent any displacement whatever. Two 
discs have been cut out of the mask, leaving 
two circular apertures, spaced 12 cm. center 
to center. These discs fit the openings in 
the mask exactly, one being kept in place 
while an exposure is made through the op- 
posite side. 
in the center to facilitate handling (Fig. 1). 


Each disc has a rivet soldered 


In making an exposure, the cassette, cov- 
the 
placed on the sinus angle board, on which 


ered with above described mask, is 
has been secured a metal strip near the lower 
edge which acts as a support for the cas- 
sette (Fig. 2). 


sible to make two exposures on an 8 X 10 


With this method it is pos- 


film showing both the frontal and ethmoid 


Fig. 2. The cassette, covered with the mask, 


placed on the sinus board. 
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Fig. 3. See text. 


sinuses on one exposure and the antra on 
the other. 

A standard technic is used in making the 
exposures, after which the two discs are 
replaced and the mask is removed. The 


Fig. 4. Exposures made by use of the mask. 


number, right and left markers, are placed 
in position (Fig. 3) and the remainder of 
the film is blackened by a light exposure 


while the two discs cover the areas contain- 
ing the sinus exposures. 
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THE EFFECTS OF RADIATION ON 
PATIENTS AND RADIOLOGISTS 


This is the title of the Mackenzie-David- 
son Lecture delivered by Sir Humphry 
Rolleston, President of the British Institute 
f Radiology, before the Roentgen Society 
ind the Electro-therapeutic Section of the 
Roval Society of Medicine, on June 30, 
1927, and abridged in the July 2, 1927, issue 
i the British Medical Journal, with edi- 
torial comment. 

The lecture is summarized and the oc- 
casion of its delivery commented upon by 
W. A. Wilkins, in the September, 1927, 
number of the Canadian Medical Associa- 

n Journal. 

The Mackenzie-Davidson Lecture was es- 
tablished eight years ago to perpetuate the 
memory of a man who was not only a 
pioneer in but a martyr to his work with 
the X-rays, and who during his short life 
was a conspicuous leader in their develop- 
ment. 

In his lecture Sir Humphry paid tribute 
to the revolutionary influence which radi- 
ology has exercised upon medicine and sur- 
gery, in both the departments of diagnosis 
and treatment. 


In referring to the awful toll in injury 
ind death which the X-ray has taken from 
among early workers, he emphasized the 


fact that it has now become an easy matter 
to insure the safety of both radiologists and 
patients. 

What Sir Humphry did not point out— 
information which the British Medical Jour- 
nal furnishes—is that, largely as the re- 
sult of the energetic leadership of Sir Hum- 
phry himself, these safety measures came to 
be adopted, first in Great Britain, and since 
then everywhere. 

In his address Sir Humphry emphasizes 
the proper place of the radiologist as a con- 
terms with 
clinicians, gynecologists, and the 
He the thorough 
qualification of the radiologist by education 


sultant, on equal surgeons, 
several 
specialists. insists on 
and special training. In this connection he 
instances the recent establishment of diplo- 
mas in radiology at Cambridge, Liverpool, 
He also refers to the es- 
the Institute of 
Radiology, a sort of clearing house for all 


and Edinburgh. 
tablishment of British 


interested in radiology — medical men, 
physicists, technicians, and manufacturers. 

In discussing the physical effects of radi- 
ation on the patient Sir Humphry considers 
the 


disturbances following the application of 


the causation of grave constitutional 
massive doses, and finds none of the ex- 
planations usually given to be satisfactory. 

The 


ovarian disorders is due, not to any stim- 


beneficial effect of irradiation on 
ulating effect of the radiation, but to a com- 
pensatory regeneration. 

The theory that small doses of X-ray 
stimulate malignant growths is not believed 
to be tenable. The increase in size of the 
tumor after radiation may be due to factors 
other than an increased activity of the ma- 
lignant cells, such as vascular engorgement, 
infection, or serous and hemorrhagic in 
filtration. 
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Among the ill effects of exposure, follow- 
ing long-continued work in radiological de- 
partments, are enumerated cancer, anemia, 
leukopenia, and lymphopenia. These blood 
conditions ultimately terminate, if not rec- 
ognized early, in acute aplastic anemia and 
leukemia. 
tection, initiated largely by Sir Humphry 


As a result of measures of pro- 


Rolleston himself, these grave consequences 
to radiation workers should be entirely 
eliminated. 

The future of radiology lies in the realm 
of biological physics. As the X-ray has re- 
vealed the structure of the atom, so it may 
be expected to lay bare the functions of the 
living cell. 


L. J. Carter, M.D. 





DR. W. D. COOLIDGE AWARDED 
HUGHES MEDAL 


Dr. W. D. Coolidge, assistant director of 
the research laboratory of the General Elec- 
been awarded the 
Hughes Medal by the Royal Society for 


tric Company, has 
“distinguished work on X-rays and the de- 
velopment of highly efficient apparatus for 
their production.” 

The Hughes Medal was first presented, in 
1913, to Dr. Alexander Graham Bell. Dr. 
Irving Langmuir, also of the General Elec- 
tric research laboratory, received it in 1918. 


THE POST-MEETING CRUISE 


Members of the cruise party of eighty-six 
who steamed away from New Orleans the 
morning after the close of the Thirteenth 
Annual Meeting of the Radiological Society 
of North America, for Cuba, Panama, and 
ports on the Caribbean Sea, will understand 
To 


all those who were not present, it will con- 


and concur in the following resolution. 


vey the message that the members of the 
party were well pleased. 
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RESOLVED 


That the members and friends of the Ra. 


diological Society of North America extend 
to Captain Louis P. Ritchie, his Crew, and 
other members of the United Fruit Com. 
pany Organization, a vote of thanks for the 
wonderful Caribbean Cruise in which it has 
been our great privilege to participate. 
Their courteous treatment and friendly 


reception have gone far to make this cruise 
a great success. 

Captain Ritchie’s democratic spirit and 
comradeship and his careful attention to de- 
tails in order to make the trip as interesting 
and pleasant as possible have won for him 
personally and for the United Fruit Com- 
pany, which he represents, the friendship 
and admiration of every member of the 
cruise. 

As each member of the party bids fare- 
well to the Captain and his Crew he shall 
take with him happy memories and the wish 
that we shall all meet again. 

(Signed) Ropert J. May, M.D. 

Roiuin H. Stevens, M.D. 
Roscoe R. Smirn, M.D. 
Committee. 
M. J. Huseny, M.D. 
President-elect. 
On board the S.S. Parismina, 
December 16, 1927. 





SECOND INTERNATIONAL 
GRESS OF RADIOLOGY 


CON- 


STOCKHOLM, SWEDEN, JULY 23-27, 1928 


The following itineraries have been sub- 
mitted by Temple Tours, Inc., 350 Madison 
Avenue, New York City, the Walter H. 
Woods Co., 80 Boylston St., Boston, Mas- 
sachusetts, and Thomas Cook & Son, New 
York, the ot persons 
contemplating attendance upon the Con- 


for consideration 


gress. On page 529 of the December, 1927, 
issue Of RADIOLOGY will be found informa- 
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tion relative to rates of exchange and other 
itineraries submitted by Thomas Cook & 


Son. 
TempLe Tours, INc., NEw York 
Itinerary No. 1 

lune 2 Leave New York by S.S. Arabic 
(berth at $160 included). 

Tune 11 Arrive Cherbourg and Paris. 

June 12, 13, 14, 15, 16 Two motor 
drives around the city. Motor excursion to 


"aris. 


Malmaison and Versailles, chateaux, gardens, 
and trianons. Motor excursion to Fontaine- 
bleau, chateau, forest and Barbizon. 
June 17 To Frankfort. 
June 18, 19, 20, 21, 22 
Wiesbaden. 
J 23 


Frankfort and 
June 23. To Munich. 
June 24,25 Munich. 

royal estates of Nymphenburg. 
June 26 To Vienna. 
June 27, 28, 29, 30, 

Motor tour of city. 


City drive including 


July 1, 2 Vienna. 


Motor 


excursion to 
Schonbrun. 
To Prague. 
; Prague. Motor tour. 
July 5 To Berlin. 
July 6, 7, 8, 9, 10, 11 Motor tour 
t city. Motor excursion to Potsdam. 
July 12. To Hamburg. 
July 13, 14, 15, 16, 17 
tour of city. 
July 18 To Copenhagen. 
July 19, 20, 21 Copenhagen. 
including N. Sealand and Kronborg. 
y 22 To Stockholm, by sleeper. 
, 23, 24, 25, 26, 27 Stockholm- 


July 3 
July + 


Berlin. 


Hamburg. Motor 


Motor tour, 


Sail from Gotenburg. 
At sea. 

1 Arrive London. 

; 31, Aug. 1, 2, 3 


of city. 


London. Motor tour 
Motor excursion to Windsor, Eton 
and Hampton Court. 

Aug. 4 Sail from Southampton by S.S. 
Lapland (berth at $150 included), 

Aug. 13 Arrive New York. 

Price: First-class Hotels, $1,045; Temple 
Tour Standard Hotels, $945. 


EXTENSION 


Aug. 4 To Edinburgh. 
Aug. 5,6, 7 Edinburgh. 
to Melrose and Abbotsford. 
Aug. 8 Glasgow. 
Aug. 9 Motor 
Trossachs—“Lady of the Lake” country. 
Aug. 10 Excursion to Ayr—the Burns 
country. 
Aug. 11 
Aug. 19° Arrive Montreal. 
Price: First-class Hotels, $120; Temple 
Tour Standard Hotels, $105. 


Motor excursion 


excursion through the 


ne 


Itinerary No. 1-A 


June 9 Leave New York by S.S. Caronia 
(berth at $160 included). 

June 18 Arrive Havre and Paris. 

June 19, 20, 21, 22, 23, 24 Paris. Two 
motor drives around the city. Motor excur- 
sion to Malmaison and Versailles, chateaux, 
gardens, and trianons. Motor excursion to 
Fontainebleau, chateau, forest, and Barbizon. 
To Frankfort. 

June 26, 27 Frankfort. 

June 28) To Munich. 
June 29, 30, July 1 
including royal estates of Nymphenburg. 

July 2. To Vienna. 

July 3, 4, 5, 6, 7 
city. Motor excursion to Schonbrun. 

July 8 To Prague. 

July 9, 10 

July 11 To Berlin. 

July 12, 13, 14 


Motor excursion to Potsdam. 


June 25 


Munich. City drive 


Vienna. Motor tour of 


Prague. Motor tour. 


Berlin. Motor tour of city. 


To Hamburg. 
17, 18 


July 15 

July 16, 
city. 

July 19 To Copenhagen. 

July 20, 21 


Sealand and Kronborg. 


Hamburg. Motor tour of 


Copenhagen. Motor tour, in- 

cluding N. 
July 22) To Stockholm, by sleeper. 
July 23, 24, 25, 26, 27. Stockholm—Con- 

gress. 
July 28 
July 29 


July 30 


Sail from Gotenburg. 
At sea. 
Arrive London. 
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July 31, Aug. 1, 2,3 London. 
of city. 
and Hampton Court. 

Aug. 4 Sail from Southampton by SS. 
Lapland (berth at $150 included). 

Price: First-class Hotels, $1,005; Temple 
Tour Standard Hotels, $910. 


Motor excursion to Windsor, Eton 


EXTENSION 


Aug. 4 To Edinburgh. 

Aug. 5, 6,7 Edinburgh. 
to Melrose and Abbotsford. 

Aug. 8 Glasgow. 

Aug. 9 Motor through 
Trossachs—“Lady of the Lake” country. 

Aug. 10 Excursion to Ayr—the Burns 


Motor excursion 


excursion the 


country. 
Aug. 11 Sail by § 
Aug. 19 Arrive Montreal. 
Price: First-class Hotels, $120; Temple 
Tour Standard Hotels, $105. 


Itinerary No. 2 


July 5 Leave New York, S.S. Gripsholm 
(berth at $240 included). 

July 14 Arrive Gotenburg. 

July 15 Gotenburg. 

July 16 To Oslo. 

July 17,18 Oslo. 

July 19 To Rattvik. 

July 20,21 Rattvik. 

July 22 To Stockholm. 

July 23, 24, 25, 26, 27 
gress. 

July 28 To Copenhagen, by sleeper. 

July 29, 30 
cluding N. Sealand and Kronborg. 

July 31 

Aug. 1, 2. Hamburg. 

Aug. 3. To Berlin. 

Aug. 4, 5, 6, 7 
Motor excursion to Potsdam, 

Aug. 8 To Vienna. 

Aug. 9, 10, 11 Vienna. 
city. Motor to Schonbrun. 

Aug. 12. To Munich. 

Aug. 13) Munich. 
royal estates of Nymphenburg. 


Stockholm—Con- 


Copenhagen. Motor tour, in- 


To Hamburg. 
Motor tour of city. 


Berlin. Motor tour of city. 


tour of 


Motor 


City drive, including 


Motor tour 
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Aug. 14 To Frankfort. 

Aug. 15, 16, 17, 18 Frankfort. 

Aug. 19 To Paris. 

Aug. 20, 21, 22, 23,24 Paris. 
drives around the city. 


Two motor 
Motor excursion to 
Malmaison and Versailles, chateaux, gardens 


and trianons. Motor excursion to Fontaine. 
bleau, chateau, forest, and Barbizon. 

Aug. 25 To Cherbourg and sail S.S. Tys. 
cania (berth at $160 included). 

Sept. 3 Arrive New York. 

Price: First-class Hotels, $1,040; Temple 
Tour Standard Hotels, $945. 


EXTENSION 
Aug. 25 To London. 


Aug. 26, 27, 28, 29, 30, 31 


tor tour of city. 


London. Mo- 
Motor excursion to Windsor, 
Eton, and Hampton Court. 
Sept. 1 To Edinburgh. 
Sept. 2, 3,4 Edinburgh. 
to Melrose and Abbotsford. 
Sept. 5 Glasgow. 
Sept. 6 Motor through _ the 
Trossachs—“Lady of the Lake” country. 
Ayr—the Burns 


Motor excursion 


excursion 
Sept. 7 Excursion to 
country. 

Sept. 8 Sail by Se ee ee 

Sept. 16 Arrive Montreal. 

Price: First-class Hotels, $220; Temple 
Tour Standard Hotels, $195. 


Itinerary No. 3 


July 5 Leave New York by S.S. Grips- 
holm ($225 berth included). 
July 14 
July 15 Gotenburg. 
July 16 To Oslo. 
July 17,18 Oslo. 
July 19° To Rattvik. 
July 20, 21 
July 22 


July 


Arrive Gotenburg. 


Rattvik. 
To Stockholm. 
24; 25, 26, 27 Stockholm—Con- 
gress. Sleeper to Gotenburg. 
July 28 Leave Gotenburg by S.S. Grips- 
holm ($195 berth included). 
Arrive New York. 
First-class Hotels, $610. 


23. 


Aug. 6 


Price: 
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July 2. To Paris. 
July 3, 4,5,6,7 Paris. Two motor drives 
Motor excursion to Malmai- 


Itinerary No. 3—Substitute 


July 11 Leave New York S.S. Aquitamia 
($165 berth included). 
July 17 Arrive Southampton 


around the city. 
son and Versailles, chateaux, gardens and tri- 
anons. Motor excursion to Fontainebleau, 
don. chateau, forest and Barbizon. 


and Lon- 


July London. 

July 

July 

July 

July 
gress. 
“July 28 Sail by S.S. Gripsholm 
berth included). 

Aug.6 Arrive New York. 

Price: First-class Hotels, $545. 


To Newcastle and sail. 
Arrive Bergen. 
Arrive Stockholm. 
3, 24, 25, 26, 27 Stockholm—Con- 


($195 


Itinerary No. 3-A 


July 7 Leave New York, S.S. Stavanger- 
fiord ($165 berth included). 

July 16 

July 17 


Arrive Bergen. 
Bergen. 
July 18 To Oslo by the scenic route. 
July 19 Oslo. 
July 20,21 Rattvik. 
July 22. To Stockholm. 
July 23, 24, 25, 26, 27 
gress. 
July 28 Sail by 
berth included). 
Arrive New York. 
First-class Hotels, $520. 


Stockholm—Con- 


S.S. Gripsholm ($195 


Itinerary No. 4 


Sail from New York S.S. Adriatic 
$150 berth included). 
June 18) Arrive Liverpool and Edinburgh. 
June 19, 20, 21 
sion to Melrose and Abbotsford. 
June 22, 23 


June 9 


Edinburgh. Motor excur- 


Glasgow. Excursion to Ayr 
—Burns country; the Trossachs 
the Lake” country. 

June 24, 25 
and steamer. 

June 26 By the country, 
Stratford-on-Avon, Warwick, Kenilworth and 
to London. 

June 27, 28, 29, 30, July 1 Motor 
tour of the city. Motor excursion to Wind 
sor, Eton, and Hampton Court, 


“Lady of 
The Lake District, by coach 


Shakespeare 


London, 


city. 


July 8 To Frankfort. 
July 9, 10, 11 Frankfort. 
July 12 To Hamburg. 
July 13, 14, 15 


Hamburg. Motor tour of 


the city. 


July 16 To Copenhagen. 
July 17, 18 Copenhagen. 
July 19 To Oslo. 

July 20, 21 Oslo. 

July 22 To Stockholm. 
July 23-27 Stockholm—Congress. 

July 28 Sail—S.S. Gripsholm ($195 berth 


Motor tour. 


included ). 


Arrive New York. 
First-class Hotels, $980. 


Aug. 6 


Price: 
EXTENSION 


9 To Copenhagen. 
Motor tour. 


July 
0 Copenhagen. 

31 To Berlin. 

i ie ae 


July 
July 
Aug. 


? 
2 
Py 
5 
>) 


Berlin. Motor tour of city. 


Motor excursion to Potsdam. 


Aug. 5 To Prague. 
Aug. 6, 7 
Aug. 8 To Vienna. 

Aug. 9, 10, 11 Motor 
Motor excursion to Schonbrun. 
To Munich. 


Munich. 


Prague. Motor tour. 


Vienna. tour of 


Aug. 12 


Aug. 13 City drive, including 


royal estates of Nymphenburg. 


Aug. 14 Strassbourg. 
Aug. 15 To Paris. 
Aug. 16, 17 Paris. 
Aug. 18 Sail S.S. 


Caronia ($165 berth 


included). 


Arrive New York. 


$295 extra. 


Aug. 27 


Price: 
Itinerary No. 5 


July 7) Sail from New York, S.S. Stavan- 
gerfjord (berth at $165 included). 


July 16) Arrive Bergen. 
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July 17 Bergen; in the afternoon leave 
for Tennereid and motor to Norheimsund. 

July 18 Steamer on Hardanger Fjord to 
Ulvik. 

July 19 Motor via Voss to Stalheim. 

July 20 To Gudvangen on Nearo Fjord, 
and by motor to Balholmen on Sogne Fjord. 

July 21 To Myrdal and Naerodal. 

July 22 To Stockholm. 

July 23, 24, 25, 26, 27 
gress. 

July 28 Sail by S.S. Gripsholm (berth at 
$195 included). 

Aug. 6 Arrive New York. 

Price $530. 


Itinerary No. 5 


Stockholm—Con- 


is especially recommended 


by Dr. and Mrs. Pfahler. 


WuatT Our Prices INCLUDE 


(TEMPLE TOURS, INC.) 


Steamship Accommodation at price quoted. 
Higher priced accommodation can be secured 
for those who wish. 

European Transportation. In Continental 
countries, second-class; in England, second- 
class, or third class on railways that have abol- 
ished second. On all river, lake, and channel 
steamers, first class. 

Automobile and Carriage Trips. 

Sightseeing. Admission to museums, gal- 
leries, and other points of interest, together 
with the necessary fees to caretakers and the 
cost of transportation to these places (auto- 
mobile fare, etc.). 

Hotel Accommodation. Room and break- 
fast, luncheon and dinner at moderate-priced 
first-class hotels. 

Taxes. United States War Tax, landing 
tax at foreign ports, taxes de luxe, taxes de 
sejour, etc. 

All Necessary Fees at hotels and elsewhere, 
except on Atlantic and North Sea steamers. 

Transfers between stations, docks, and 
hotels. 

Services of a Conductor. Obliging and com- 
petent, with previous experience in European 
travel. Special guides in many places. 

Baggage. We will give each party member 
(taking at least thirty days of land travel) a 
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special portmanteau, 16x 15 x 24 inches, | 
has a tray and will hold 50 per cent more thay 
the average suitcase. This is looked after py 
our conductor and transported throughout the 
trip at our expense. 

Services of Our Passport Department. 





Tour No. 1 


WaLTER H. Woops Co., Boston 


Wed., May 30 Sail from New York on the 
S.S. Lancastria of the Cunard Line, Cabin 
berths at the value of $160, with tax, pro- 
vided. 

Fri., June 8 Due Cherbourg, thence to 
Paris. Hotel Lutetia. 

Sat., June 7, to Wed., June 20 In Paris— 
a day’s drive about the city in a private motor 
charabanc, with guide, will be provided. A 
day’s trip by motor coach will also be made 
to Malmaison and Versailles. 

Thurs., June 21 By day express via Metz 
to Frankfort. Hotel Bristol or Hotel Imperial. 

Fri., June 22, to Tues., June 26 In Frank- 
fort—a day’s drive about the city will be made 
in private motors under the direction of a 
competent guide. 

Wed., June 27 By morning train to old 
Nuremberg, Hotel Wurtenburger Hof. 

Thurs., June 28 By day train to Vienna, 
Hotel Imperial. 

Fri., June 29, to Tues., July 3 In Vienna— 
a day’s drive about the city in a private motor 
charabanc, with guide, will be provided. 

Wed., July 4 By morning train to Prague, 
Hotel Palais du Passage. 

Thurs., July 5 By express to Berlin, Hotel 
Central or Hotel Bristol. 

Fri., July 6, to Tues., July 10 In Berlin. 
Two drives, with guide, will be provided ina 
private motor charabanc: (a) Half-day trip 
about Berlin; (b) day’s trip to Potsdam. 

Wed., July 11 By morning train to Ham- 
burg, Hotel Atlantic. 

Thurs., July 12, to Mon., July 16 In Ham- 
burg—a day’s drive about the city, with 
guide, will be provided in private motors. 
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Leave Monday evening in sleeping cars for 
Copenhagen—sleepers included. 

Tues., July 17 In Copenhagen, Hotel Pal- 
ads—a day’s drive about the city in private 
motors, with guide, will be provided. 

Wed., July 18 By day train to Gothenburg, 
Hotel Eggers. 

Thurs., July 19 In Gothenburg—a drive 
about the city in private motors, with guide, 
will be provided. 

Fri., July 20 Sail in the morning on one of 
the fine steamers of the Gota Canal. 

Sat., July 21 En route on the Gota Canal 
across Sweden. 

Sun., July 22. Arrive Stockholm in the late 
afternoon. 

Sun., July 22, to July 28 In Stockholm. 
No hotel accommodations will be provided. 

Sun., July 29. By day train to Rattvik in 
the heart of Delecailia, Hotel Siljansborg. 

Mon., July 30, Tues., July 31 In Rattvik. 
A drive in private motors will be made about 
Lake Siljan. 

Wed., Aug. 1 
Hotel. 

Thurs., Aug. 2 In Oslo—a day’s drive 
about the city in private motors, with guide, 
will be provided. 

Fri., Aug. 3. By rail via the scenic Bergen- 
Oslo Railway, over the Norwegian Alps to 
Bergen. Hotel Norge. 

Sat., Aug. 4 Sail on S.S. Leda or the S.S. 
Jupiter, first-class accommodations provided. 

Sun., Aug. 5 Arrive Newcastle-on-Tyne, 
thence to Edinburgh, Hotel Royal. 

Mon., Aug. 6, to Wed., Aug. 8 In Edin- 
burgh. A drive about the city, with the guide, 
will be provided. 

Thurs., Aug. 9 By afternoon express to 
London, Hotel Langham. 

Fri., Aug. 10, to Wed., Aug. 15 In Lon- 


don. 


By day train to Oslo, Grand 


A day’s drive about the city, in a private 
motor charabanc, with guide, will be made. 
A day’s trip by motor coach will also be made 
to Windsor, Stoke Poges, Hampton Court, etc. 

Thurs., Aug. 16 To Southampton and sail 
on the S.S. America of the United States 
Lines. Cabin berths at the value of $145 pro- 
vided. 


Sat., Aug. 25. Due New York. 


Tour No. 2 


Thurs., July 5 Sail from New York on the 
S.S. Gripsholm of the Swedish-American 
Line. First-class accommodations at the value 
of $200 provided. 

Sat., July 14 
Eggers. 

Sun., July 15 
about the city in 


Arrive Gothenburg, Hotel 


In Gothenburg. A drive 
private motors, with guide, 
will be provided. 

Mon., July 16 
Hotel. 

Tues., July 17, Wed., July 18 In Oslo— 
a day’s drive about the city in private motors, 
with guide provided. 

Thurs., July 19 By day train to Rattvik, 
Hotel Siljansborg. 

Fri., July 20 In Rattvik. A drive about 
Lake Siljan in private motor will be provided. 

Sun., July 22 By day express to Stock- 
holm. 

Sun., July 22, to Fri., July 27 
holm. 


By day train to Oslo, Grand 


In Stock- 
No hotel accommodations provided. 


Sat., July 28 Sail in the evening on the 
new S.S. Drotten for Visby. 

Sun., July 29. Arrive in Visby in the morn- 
ing. A visit will be made to the old walls and 


ruins. Sail in the early afternoon on the S.S. 
Visby across the Baltic and through the Kal- 
mar Sound. 

Mon., July 30 Arrive Kalmar in the morn- 
ing, where a visit will be made about the old 
city. By afternoon train to Copenhagen. Ho- 
tel Palads. 

Tues., July 31 In Copenhagen. A day’s 
drive about the city in private motors, with 
guide, will be provided. 

Wed., Aug. 1 By day train via Gjedser- 
Warnemunde to Hamburg. Hotel Atlantic. 

Thurs., Aug. 2, to Sun., Aug. 5 In Ham- 
burg. A drive about the city, in private motor 
cars, with guide, will be provided. 

Mon., Aug. 6 By morning train to Berlin, 
Hotel Central or Hotel Bristol. 

Tues., Aug. 7, to Sat., Aug. 11 In Berlin. 
Two drives, with guide, will be provided in a 
private motor coach; (a) Half-day trip about 
Berlin; (6) day’s trip to Potsdam. 












172 








Sun., Aug. 12 By express to Prague, Ho- 
tel Palais du Passage. 

Mon., Aug. 13 By 
tel Imperial. 

Tues., Aug. 14, to Sat., Aug. 18 In Vi- 
enna. A day’s drive about the city in private 
motor coach, with guide, will be provided. 

Sun., Aug. 19 By day express to Nurem- 
berg, Hotel Wurtenburger Hof. 

Mon., Aug. 20 By afternoon train to 
Frankfort, Hotel Bristol or Hotel Imperial. 

Tues., Aug. 21, to Sat., Aug. 25. In Frank- 
fort. A day’s drive about the city in private 
motors, with guide, will be provided. 

Sun., Aug. 26. By day train via Metz to 
Paris, Hotel Lutetia. 

Mon., Aug. 27, to Fri., Sept. 7 In Paris. 
A day’s drive about the city in a private motor 
coach, with guide, will be made. A day’s trip 














express to Vienna, Ho- 




































































by motor coach will also be made to Malmai- 
son and Versailles. 











Sat., Sept. 8 By day service via Calais— 
Dover to London, Hotel Langham. 

Sun., Sept. 9, to Fri., Sept. 14 In London. 
A day’s drive about the city in a private mo- 
tor coach, with guide, will be made. A day’s 
trip by motor coach will be made to Windsor, 
Stoke Poges, Hampton Court, etc. 

Sat., Sept. 15 To Southampton and sail on 
the S.S. Caronia, of the Cunard Line. Cabin 
berths at the value of $145 provided. 

Mon., Sept. 24 Due New York. 









































Tour No. 3 














Thurs., July 5 Sail from New York on the 
S.S. Gripsholm of the Swedish-American 
Line. First-class accommodations at the 
value of $200, with tax, provided. 

Sat., July 14 Due Gothenburg, Hotel Eg- 
gers. 

Sun., July 15 In Gothenburg. A drive 
about the city in private motors will be pro- 
vided. 

Mon., July 16 By day train to Oslo, Grand 
Hotel. 

Tues., July 17 In Oslo—a day’s drive 
about the city in private motors, with guide, 
provided, 

Thurs., July 19 By day train to Rattvik, 
Hotel Siljansborg. 
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Fri., July 20, Sat., July 21 In Rattvik, 4 
drive about Lake Siljan in private motors wilj 
be taken. 

Sun., July 22 By day express to Stock. 
holm. 

Sun., July 22, to Fri., July 27 In Stock. 
holm. No hotel accommodations or sightsee. 
ing provided. 

Fri., July 27, Leave Stockholm in the eye. 
ning in sleeping car. Berth provided. 

Sat., July 28 Arrive Gothenburg and sail 
on the S.S. Gripsholm. First-class accommo- 
dations, at the value of $195, provided. 

Mon., Aug. 6 Due New York. 





ADDITIONAL ITINERARY FURNISHED BY THOMAS 


COOK & SON 
Tour No. 9 


July 7 Sail from New York per S.S. Sta- 
vangerfjord. 

July 16 Arrive Bergen. 

July 17 By steamer to Trengereid and mo- 
tor bus to Norheimsund. 

July 18 Steamer on Hardanger Fjord to 
Ulvik. 

July 19 Motor bus via Voss to Stalheim. 

July 20 To Gudvangen and steamer to 
Balholm. 

July 21 Return to Gudvangen. 

July 22 Motor and trail through Naero- 
dalen to Myrdal. Continue by rail to Oslo 
and night train to Stockholm. (Sleeper pro- 
vided. ) 

July 23 to July 27 At Stockholm. No 
hotel accommodations or sightseeing to be pro- 
vided here by Thomas Cook & Son. Leave on 
night train for Gothenburg. (Sleeper pro- 
vided. ) 

July 28 Arrive Gothenburg and sail for 
New York per S.S. Gripsholm. 

Aug. 6 Arrive New York. 

Cost of the above itinerary is $138 for each 
person in a group of ten, with a minimum ad- 
ditional cost of $152.50 plus $5.00 tax for the 
ocean trip on the Stavangerfjord, and a mini- 
mum of $195 for homecoming trip on the 
Gripsholm. This trip is especially recom- 
mended by Dr. and Mrs. Pfahler. 


BOOK REVIEWS 


—————_— 


PracticAL Ototocy. By Morris Le- 
vINE, M.D., Associate Professor of 
Otology, New York Post-graduate 
Medical School and Hospital; Asso- 
ciate Attending Otologist, New York 
Post-graduate Medical School and 
Hospital. Cloth. ages 380, with 
144 illustrations. Lea & Febiger, 
Philadelphia, 1927. Price $5.50. 


— 


As the title implies, this work is a prac- 
tical treatise on otology. It gives all the 
essentials without frills. The author has 
brought out a work well suited for student 
and practitioner alike. It is comprehensive 
and yet concise. The wording is clear and 
to the point. Most of the usual prolonged 
and tiresome historical sketches are omitted. 
The book, in short, contains the pith of 
present-day otology. 





Ro—ENTGEN Rays 1n DerMaToLocy: A | 
HANDBOOK FOR PRACTITIONERS AND | 
Stupents. By L. Arzt, M.D., and H. 
Funs, M.D., Professors at the Riehl 
Clinic for Dermatology and Syphilol- 
ogy, Vienna. Translation by C. Kev- 
In O’Ma ttey, M.C., B.A.O., B.C.H., 
M.Sc. (N. U. I.), D.M.R.E. (Camb.), 
Late Resident Medical Officer of St. 
Paul’s Hospital for Skin and Genito- 
urinary Diseases, London, and Clini- 
cal Assistant of St. John’s Hospital 
for Diseases of the Skin, Leicester 
Square, London. William Wood and 
Co., New York. Pages 202. Price 
$6.00. 





This is a short and conservative presenta- 
tion of the roentgen treatment of derma- 
tological lesions as practised at the Riehl 
Clinic. Over one-half of the contents is de- 
voted to a description of X-ray physics, ap- 
paratus, dosage, the biological effects of 
X-ray, and X-ray injuries. The chapters 
dealing with apparatus are wholly inade- 
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quate inasmuch as they are devoted almost 
entirely to a consideration of coils, inter- 
rupters, and gas tubes, a type of apparatus 
that the average American radiologist has 
long since discarded. 

In the chapters devoted to the actual 
treatment of disease, the various lesions 
have been grouped as far as possible and 
This dis- 
cussion is exceedingly brief but well to the 


the treatment of each set forth. 


point and contains many practical sugges- 
tions. Like many European radiologists, 
the authors advise the use of some filtration 
for all lesions, in the belief that subsequent 
deleterious skin changes may be avoided. 





ATLAS DE  RAaDIOGRAPHIE OsSEUSE, 
Squelette Normal. Par G. Haret et 
A. Dariaux, électro-radiologiste des 
Hopitaux de Paris, et JEAN QuENU, 
professeur agrégé a la Faculté de 
Mécine, chirurgien des Hopitaux de 
Paris. Avec la collaboration de H.-P. 
CHATELLIER, oto-rhino-laryngologiste 
des Hopitaux. Préface du PRoFESSEUR 
PrerrE Duvat. Un volume in-4° 
(28 32) de 132 pages avec 123 fig- 
ures et 123 schémas. Relié fers 
spéciaux. (Masson et Cie, Editeurs.) 
Prix 160 fr. 





Those who have long wished for a com- 
plete and authentic roentgen anatomy will 
find this volume much to their interest. This 
atlas, the first of a series to follow, deals 
with the normal skeletal system. The first 
65 plates concern adult structures, while 60 
other plates depict the development of the 
various bones from fetal life to the sixteenth 
year. 


All the roentgenograms are of excellent 


quality and each is accompanied by a dupli- 


cate figure on which the various structures 
are outlined and labelled. The pages and 
figures are large, so that the various struc- 


tures are clearly defined. The material is 
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arranged in an excellent manner; the book 


is printed on a fine quality of paper. 


The authors are to be commended upon 
the production of such a valuable and in- 
structive piece of work, which provides a 
much needed aid for those who seek a better 


understanding of osseous structures as re. 
vealed by roentgenograms. 

The value of this work to the radiologist 
In addition, the student 
and general practitioner will find it most 
helpful. 


is quite evident. 
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Is the Borderline Ray Therapy Accord- 
ing to Bucky Entirely without Danger? 
I. Physical Investigations. H. Martenstein 
and D. Granzow-Irrgang. Strahlentherapie, 
1927, XXVI, 162. 

Is the Borderline Ray Therapy According 
to Bucky Entirely without Danger? II. 
Biological Investigations. H. Martenstein 
and M. Juon.  Strahlentherapie, 1927, 
XXVI, 177. 

Further Investigations Regarding the So- 
called “Grenz Rays.” G. Gabriel. Strahlen- 
therapie, 1927, XXVI, 189. 


3ucky has published a number of papers 
recommending X-rays of long wave length 
(1-2 Angstréms, 6-10 K.V.) for “true super- 
ficial therapy.” He claims that they are ab- 
sorbed in the upper layers of the skin and 


can not cause any late reaction. The authors 


have carried out extensive physical and biolog- 


ical experiments regarding these borderline 
rays and come to the conclusion that they are 
not so harmless as Bucky states. In the first 
place they penetrate deeper, at least deep 
enough to reach the capillaries of the subpapil- 
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lary layer. The fact that “a therapeutic dose” 
does not cause epilation is easily explained by 
the different depth of the basal cell layer 
and hair bulb; the ratio is 1 : 30. The lack 
of definite data in Bucky’s publications, pre- 
venting a reproduction of his work and con- 
trol of his results, is criticized. The Derma- 
tological Clinic of Breslau does not feel free, 
therefore, to use this radiation therapeutically. 

In a second paper (see this Journal, Sept., 
1927, p. 263) Gabriel publishes curves dem- 
onstrating a drop of the leukocytes following 
exposure to “Grenz rays” in man and rabbits. 
Bucky gives this effect as one of the most im- 
portant criteria of this type of radiation. The 
author finds, however, that the same drop 
takes place after irradiation with roentgen 
rays of short wave length with the only differ- 
ence that the minimum is reached a little later, 
followed by a somewhat slower return to nor- 
mal. He suggests, then, as medium erythema 
dose (9 K.V., 10 ma., 10 cm. F.S.D., no filter) 
15 minutes equals 200 R. Not enough cases 
have been treated so far to permit of a clinical 
discussion. (This erythema dose seems to be 
rather high. In our laboratory, we find the 
threshold value at 7% K.V., 3 ma., 5 cm. 
F.S.D., 4 minutes.—Abstractor. ) 

E. A. Poute, M.D. 


New Conceptions in the Pathogenesis of 
Sciatic Pain. V. Putti. Lancet, July 9, 1927, 
P- 53- 

Sciatic pain is symptomatic of vertebral 
arthritis, excepting in those cases in which it 
is a symptom of a neuritis of specific nature. 

The so-called sciatica is often a neuralgia 
caused by pathology of intervertebral fo- 
ramina and of intervertebral articulations. 
Sciatica is, therefore, a symptom of neurodo- 
citis and lumbarthritis. Roentgen examina- 
tion and many dissections have shown indi- 
vidual structural variations to be exceedingly 
common. The value of roentgen study is 
emphasized, particularly as concerns the size 
and structure of intervertebral foramina and 
of the structural form of articular facets. 

Alterations in the normal plane of the artic- 
ular facets and in the size and shape of fo- 


ramina are factors in producing sciatic pain 
The author designates the most common 
anomaly, that of abnormal plane of articular 


facets, as “articular tropism.” 


Both unilateral 
and bilateral anomalies are shown to be quite 


common. In the treatment of this pain both 
the arthritis and the structural anomaly of the 
spine are treated. He advises active hyper- 
emia and immobilization. If this treatment 
does not suffice, the diseased articulations are 
resected. 

M. J. GeymMan, M.D. 

Osteitis Deformans. Willard Van Hazel 
and Edmund Andrews. Surg., Gynec. and 
Obst., July, 1927, XLV, 54. 

This disease was first reported by Paget in 
1877. He gave it the name “osteitis defor- 
mans” in his original report of five cases and 
little has been added to our pathological 
knowledge concerning the disease since the 
original report. The condition may be stated 
to be a rare one, representing 1 in every 3,000 
admissions in large general hospitals. 

Lues probably has no bearing on the cause 
of the disease. Trauma likewise can probably 
be excluded as having any etiological bearing. 
The trophic theory, cited by Prince, likewise 
lacks clinical support. Efforts have been made 
to find a bacteriological cause for the disease 
but without definite results. Knaggs seeks to 
correlate the disease with osteitis fibrosa and 
osteomalacia: when the patient's resistance is 
sufficient to ward off the specific intoxication 
until adult life, Paget’s disease results; if his 
resistance is only fair, osteitis fibrosa results, 
and if the patient has no resistance at all os- 
teomalacia is the result. Carman and Carrick 
describe the X-ray picture as follows: “The 
whole architecture of the bone is altered, the 
essential features being porosis and the for- 
mation of new bone with hyperostoses, one or 
the other process predominating in different 
parts. In later stages, new bone tends to be- 
come sclerosed and takes on a dense white ap- 
pearance with a much decreased permeability 
to the X-rays.” Pathologically the process is 
one of bone destruction as well as new bone 
formation—‘‘coarse trabeculae of bone form 
the greater part of the picture.” 
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Recently careful studies of the metabolism 
have been made and these show the blood cal- 
cium to be abnormally high. This is believed, 
at least in some instances, to be associated 
with disturbed functions of the parathyroid 
glands. 

Therefore, the authors would suggest that 
the pathological picture can be explained on 
Due to some disorder in 


the following basis: 
metabolism, probably a hypersecretion of the 
parathyroid glands, there is an increase in the 


permeability of the tissues, which entails an 
inability of the osseous structures to retain 
the calcium. Calcium can pass freely from a 
bone to the blood, and vice versa, and, in con- 
sequence, very much of it is lost in the urine. 
These cases all show a positive calcium bal- 
ance. The pathological picture in the bone is 
an attempt of the normal bone-forming tissue 
to strengthen the bone, and the hypertrophic 
bone similarly fails to undergo proper calcifi- 
cation. For that reason growth continues, 
producing the syndrome of large, soft, decal- 
cified bones. 
LeRoy Sante, M.D. 


The Use of Iodized Oil in the Diagnosis 
of Pulmonary Lesions. Samuel Iglauer. 
Surg., Gynec. and Obst., July, 1927, XLV, 
82. 

Sicard and Forestier were the first to rec- 
ommend intratracheal injection of lipiodol, an 
iodized oil opaque to the X-ray, as an aid to 
X-ray diagnosis of chest lesions. Since this 
time many similar types of oil have been made 
and many methods of administration advised: 
direct injection into the larynx with laryngeal 
sringe; by puncture through the cricothy- 
roid membrane, and by introducing a catheter 
into the lung. 
troduction of a specially constructed intuba- 


The author has found the in- 


tion tube to be equally successful in adults 
and children. With the intubation tube in 
place the oil can be injected under the fluoro- 
scope and can be caused to fill any portion of 
the lung by placing the part to be filled at the 
most dependent position, 

The most brilliant results have been seen in 


the diagnosis of bronchiectasis. The author 


has found the method of advantage in the 
study of tuberculous lesions of the lung. He 
has no fear of activation of the disease from 
use of this method. Others urge caution in 
its use in tuberculous patients. The author 
states that in three of four cases in which it 
was used tubercle bacilli were formed for the 
first time after injection of lipiodol. He has 
found difficulty in filling the cavity of a lung 
abscess. When tumors of the pleura or lung 
parenchyma are present, the injected bronchi 
usually either terminate abruptly at the site of 
the tumor or seem to be pushed aside by the 
growing neoplasm. 

His conclusions are as follows: 

“The use of 
medium is of great value in chest roentgen- 
ography. 

“The oil may 


iodized oil as a contrast 


be introduced perorally by 
several methods, including the use of the 
laryngeal syringe, the special intubation tube, 
the bronchoscope, and the flexible catheter. 
It may also be introduced by puncture 
through the cricothyroid membrane, but this 
method is not recommended. 

“The bronchoscopic method is preferable 
when specimens are to be taken, abscesses are 
to be evacuated, or direct inspection is desir 

“Injection under the guidance of the 
scope gives visual control and frequently es- 
tablishes the diagnosis before films are taken. 

“The most gratifying results have been ob- 
tained in the detection of bronchiectatic cav- 
ities. 

“The multiform lesions of pulmonary tu- 
berculosis are usually extraordinarily clearly 
shown. 

“Experience indicates that iodized oil may 
at times activate tuberculous lesions. There- 
fore, in tuberculosis it should be used with 
caution and only when some special informa- 
tion is to be gained; for example, such infor- 
mation as is desirable before thoracic surgery 
is undertaken. 
less than 


“Brominized oil is irritating 


iodized oil and future experience may show 
that its use is to be preferred, especially in 
tuberculous patients. 


“Injected iodized oil is of considerable value 
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in the diagnosis of pulmonary abscesses, fis- 
tulz, tumors, and pleural effusions.” 
LeRoy Sante, M.D. 


On the Fundamental Law of Physical 
Effects of Roentgen Rays of Different Wave 
Lengths. R. Glocker. Ztschr. f. Physik., 
1927, XLIII, 827. 

By comparison of measured and calculated 
effects of roentgen rays of different wave 
lengths upon an ionization chamber, photo- 
graphic plate, fluorescent screen, selenium 
cell, etc., Glocker finds that a fundamental 
law holds true for the effects of radiation on 
all of these. This law is represented by the 
equation 


radiation effect 
= constant, 





electronic change intensity 


independent of the wave length. 

* (“Electronic change” is defined as that part 
of the primary ray intensity which is con- 
verted into the energy of photo-electrons and 
Compton electrons. ) 

It is, therefore, possible to calculate by 
means of this equation and well known data 
on absorption the relation of the radiation to 
the wave length, for any given material if its 
chemical composition, shape, and size are 
known. On this basis it would also seem pos- 
sible to construct an intensimeter that is inde- 
pendent of wave length, by means of a fluo- 
rescent screen or a selenium cell. 


Otto GLasserR, PH.D. 


The Origin of Rice Bodies in Bursal Sacs. 
E. B. Mumford. Jour. Bone and Joint 
Surg., July, 1927, IX, 381. 

Three cases of “rice bodies” occurring in 
chronic bursitis are presented as a study of 
the different conditions in which these bodies 
may be found, and also to present a theory 
as to the origin of the “rice body” in tuber- 
culous lesions. These may be found in bursal 
sacs when chronic bursitis with its excessive 
bursal fluid has been caused by a low grade 
pyogenic infection, by trauma or more fre- 
quently by tuberculosis. The muscles of the 
body may be a small particle of fibrin. In tu- 
berculous lesions the muscles of the rice body 
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have been thought to be due to the liberation 
of proliferative tags of thickened sac wall, 
The author points out the resemblance of the 
giant cells in shape and appearance to rice 
bodies, which occur under these conditions, 
and suggests that these cells may under proper 
circumstances form the nuclei for such bodies, 


LeRoy Sante, M.D. 


Treatment of Inoperable Laryngeal Can- 
cer by Radium and X-rays. C. Cornioley, 
Rev. Med. de la Suisse Romande, July 25, 
1927, p. 552. (Reprinted by permission from 
Brit. Med. Jour., Nov. 12, 1927, p. 76 of 
Epitome of Current Medical Literature.) 

The author reports the case of a man, aged 
77, who was admitted to hospital for a swelling 
of the neck of two months’ duration. For 
three weeks he had had dysphagia, but could 
swallow liquids. Beneath and in front of the 
right sternomastoid there was a hard, immo- 
bile, slightly tender tumor as large as a Man- 
darin orange. The muscle and the subjacent 
vessels were displaced by the tumor, and the 
The right aryte- 
noid region was much swollen, and in the 
right sinus pyriformis there was an_ ulcer 
with slightly granulating margins, which was 
shown histologically to be a squamous-celled 
carcinoma. In view of the patient’s age and 
debilitated condition, and the presence of the 
large secondary growth in the neck, surgical 
treatment was not advised, as it would have 
required primary ligature of the common 
carotid, and hemi- or total laryngectomy. It 
was decided to administer a maximal dose of 
radium. A_ special vulcanite applicator, 
moulded to the right side of the larynx and 
the secondary growth, was made, charged 
with 240 mg. of filtered 
through 1.5 mm. of lead and 0.5 mm. of alu- 
minium. This was applied for 47.5 hours, and 
very little reaction followed. A few hypoder- 
mic injections of 1 in 1,000 adrenaline solu- 
tion were given as a prophylactic to toxic 
shock. Six days later the secondary tumor 
was reduced to the size of a prune. Twelve 
days after the removal of the applicator a very 
definite local erythema appeared, and was fol- 
lowed by desquamation and superficial ulcera- 


veins were very congested. 


radium bromide, 
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tion; this was treated with carron oil. In 
three weeks the tumor had disappeared, but 
the dermatitis persisted for two months. A 
complementary course of treatment with 
X-rays followed for the purpose of attacking 
the primary laryngeal tumor, nine exposures, 
each lasting twenty-four minutes, being given. 
The laryngeal ulcer healed and the mucous 
membrane became apparently normal. On the 
death of the patient five months later from a 
different cause the necropsy showed that the 
laryngeal cancer and the secondary tumor had 
disappeared completely. 


Serial Pyelography in Renal Surgery. R. 
Broglio. Il Policlinico, Sez. Chir., August 
15, 1927, Pp. 349. (Reprinted by permission 
from Brit. Med. Jour., Nov. 19, 1927, p. 81 
of Epitome of Current Medical Literature.) 

By means of successive skiagrams and di- 
rect observations, after injecting 30 per cent 
sodium iodide solution through the ureters, the 
author has discovered two varieties of move- 
ments of the kidney pelvis: (1) small move- 
ments in mass, giving the impression of sudden 
contractions of the whole kidney pelvis; (2) 
undulatory movements on the margin of the 
pelvic shade, of unequal rhythm, and directed 
from the exterior to the interior of the kidney. 
The normal kidney pelvis has a capacity of 3 
to 12 c.cm., and the approximate rate of 
emptying is about 1 c.cm. per minute; in the 
absence of pelvic infection the time of evacua- 
tion varies with the amount of pelvic dilata- 
tion. In healthy persons it was found that 
the pelvis was emptied in 6 cases in three to 
four minutes, in 3 cases from five to six min- 
utes, in 2 cases in 7 minutes, and in one case 
the motility of the pelvis was inhibited for an 
hour by a too forcible injection of the opaque 
fluid through the ureter, causing lumbar pain. 
In cases of ureteral stenosis, the ureter being 
permeable to an ordinary catheter and the pel- 
vis uninfected, the contractions of the kidney 
were violent and unequal in rhythm and dura- 
tion. Evacuation of the kidney pelvis re- 
quired as much as twelve minutes. After 
Progressive dilatation of the ureter these 


symptoms disappeared and the patient has re- 
mained well for six months since. In a 
woman, aged 22, with ureteral stenosis accom- 
panied by pyelitis, emptying of the pelvis 
lasted fifteen minutes, the capacity being 13 
c.cm. with slight dilatation. Complete cure 
followed progressive dilatation of the ureter 
and washing out the renal pelvis with a solu- 
tion of silver nitrate. In pyelitis the peri- 
stalsis was disordered and violent, and the suc- 
cessive shadows appeared with great rapidity; 
the pelvic capacity was usually normal, and 
the evacuation excessively rapid. Treatment 
by washing out the kidney pelvis with a solu- 
tion of silver nitrate resulted in cure in most 
cases. Calculi in the kidney pelvis were seen 
to move in synchronism with the pelvic con- 
tractions. Broglio concludes that pyeloscopy 
and pyelography should be a routine proce- 
dure in the surgical treatment of diseases of 
the kidney and ureters. 


Glycemia and Thyroid Radiotherapy. A. 
Tattoni. Il Morgagni, Sept. 15, 1927, p. 
1521. (Reprinted by permission from Brit. 
Med. Jour., Nov. 26, 1927, p. 86 of Epitome 
of Current Medical Literature.) 

The author records observations on the be- 
havior of the blood sugar after irradiation of 
the thyroid with large and small doses of 
X-rays. His investigations were performed 
partly on dogs and partly on the subjects of 
Graves’ disease. His conclusions are as fol- 
lows: (1) Small doses are followed by a 
transient hyperglycemia which soon disappears 
and is to be attributed to an endocrine change 
probably caused by discharge into the circu- 
lation of a large quantity of thyroid secretion. 
(2) The application of large doses of X-rays 
to any part of the thyroid in dogs causes an 
upset of the normal equilibrium of carbohy- 
drate metabolism manifested generally by a 
hyperglycemia. (3) Irradiation of the thy- 
roid in Graves’ disease with the ordinary 
therapeutic dose also produces hyperglycemia 
or has no effect on the amount of the blood 
sugar. (4) The hyperglycemia following ir- 
radiation of the thyroid must be regarded as 
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one of the ordinary biological reactions to 
X-rays, and is to be explained by the physical, 
physico-chemical, and cellular changes pro- 
duced. (5) The study of glycemia, and 
especially of the curve of alimentary hyper- 
glycemia, may be of value in estimating the 
results of treatment, and therefore is of prog- 
nostic importance. 


Ultra-violet Radiation for the Treatment 
of Herpes. M. Weinbren. Lancet, Oct. 22, 
1927, II, 865. 

The treatment of herpes in its various 
forms by ultra-violet rays has been advo- 
cated in most of the books dealing with 
ultra-violet therapy. Although none of the 
authors have given a large series of cases, 
they all report good results and some actually 
claim to have aborted herpes in the early 
stages. The mercury lamp has been the in- 
strument of choice, air-cooled for treatment 
and water-cooled for aborting attacks. The 
dose advocated varies and the effect recom- 
mended is from a second or third degree ery- 
thema to blistering. 

The author reports three cases out of nine 
which he has treated with uniform benefit. 
The first patient had herpes in the left groin, 
with intense itching. He was given five min- 
utes at two feet with an air-cooled mercury 
lamp, which produced a second degree ery- 
thema. This dose was repeated every day 
for four days. The first exposure relieved 
the itching and the next day there were fewer 
vesicles. After the fourth exposure all the 
vesicles disappeared ; there was no itching and 
there was no scarring of the skin. At this 
time another patient in the same hospital had 
a similar distribution of herpes and was un- 
treated. In his case the vesicles and itching 
persisted for three weeks. This patient had 
previously been given a course of ultra-violet 
treatment and his skin had become well pig- 
mented. He was not on ultra-violet treatment 
at the time of the attack of herpes. In this 
case serious scarring resulted. 

The second case had a herpes zoster cover- 
ing a large area. Part of the area was treated 
with the air-cooled and the other part with 


the water-cooled lamp. Very heavy doses 
with both lamps were necessary to obtain any 
reaction, the patient’s skin being well Pig- 
mented as the result of his previous general 
ultra-violet treatment with a carbon arc 
Three days after the first exposure most of 
the vesicles had disappeared, but there was 
still some irritation. The water-cooled lamp 
alone was then used to relieve irritation, which 
cleared up with three more exposures. The 
author states that the heavier doses from the 
water-cooled lamp were more effective than 
those from the air-cooled. There was no 
scarring or neuralgic pain after the treatment, 

The third case was a herpes zoster, with 
vesicles, which had been present for four 
weeks, and there was considerable discomfort 
which prevented sleep. One minute with the 
water-cooled lamp in contact, producing a 
heavy third degree erythema, removed the 
vesicles and relieved the discomfort. This 
dose was repeated only once—two days later 

and all discomfort ceased. 

As far as it is possible to draw conclusions 
from a few cases, we believe it would appear 
that: (1) general ultra-violet treatment will 
not prevent the onset of herpes, nor will the 
pigmented skin prevent the appearance of ves- 
icles or scarring; (2) local ultra-violet radia- 
tion will remove the vesicles and relieve the ac- 
companying discomfort; (3) heavy doses are 
more effective. 

(This paper is interesting, in showing that 
previously radiated skin is not protected from 
herpes. The immediate relief of the condi- 


tion after its appearance, by ultra-violet radia- 
tion, is, of course, well known to those who 
have used it.) 


H. J. Uttmann, M.D. 


Hypertrophic Arthritis of the Spine: Its 
Incidence and Nature in Patients More 
Than Fifty Years Old. John D. Garvin. 
Archiv. Surg., July, 1927, p. 118. 

Hypertrophic arthritis of the spine is prob- 
ably due to a combination of factors, not to 
any one cause. Infection is present in a large 
percentage of these cases. Chronic trauma is 


also a factor, especially in obese patients. 
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Retrogressive metabolic changes are an im- 


portant cause. 

If there are no symptoms, treatment 1s un- 
necessary ; if symptoms are present, treatment 
should be undertaken. This consists of bak- 
ing, massage, and graded exercise. Conserva- 
tive removal of focal infection is next under- 
taken. If the patient is obese, reducing the 
weight will reduce the trauma. 

In a series of 2,090 patients more than 50 
years of age, 40 per cent of the women and 
67 per cent of the men showed this condition. 


LE Roy Sante, M.D. 


Regarding a Small Ionization Chamber 
Independent from the Quality of Roentgen 
Rays when Measuring Intensity in Roent- 
gen Units: The Measuring of the Amount 
of Back Scattering in the Water Phantom. 
Third Communication. R. Glocker and E. 
Kaupp. Strahlentherapie, 1927, XXVI, 156. 

The authors emphasize in this brief article 
several points which are essential for the cor- 
rect construction of their ionization chamber, 
which is independent from the wave length be- 
tween 50 K.V. unfiltered and 200 K.V. fil- 
tered, within 1 per cent of error. (See this 
Journal, Sept., 1927, pp. 261, 262.) They also 
correct some figures presented in a previous 
paper; for 190 K.V., 1.0 Cu. plus 1.0 Al., 50 
cm. F.D., the amount of back scattering is 41 
per cent (chamber fully submerged in water), 
35 per cent (chamber half submerged), and 
30 per cent if the chamber is just touching the 
surface, 


E. A. Poute, M.D. 


Transdermic Radium Therapy of Non- 
malignant Uterine Bleeding: A Contribu- 
tion Regarding the Depth Effect of Radium 
Radiation. Fritz Dautwitz. Strahlenthera- 
pie, 1927, XXV, 311. 

The author recommends the external use of 
radium applied over the abdomen and sacral 
region, through 1.5 mm. lead, in all non- 


malignant uterine hemorrhages. Some cases 


181 
required as high as 20,000 mgh. As advan- 
tage, he considers the avoidance of any intra- 
uterine manipulation. 


E. A. Pout te, M.D. 


The Dependence of the Roentgen-ray 
Dose from a Preceding Iodoform-glycerin 
Injection. Walter Wynen. Strahlenther- 
apie, 1927, XXV, 346. 

The injection of iodoform-glycerin solution 
has been suggested in treating tuberculous ab- 
scesses by roentgen rays because an increased 
secondary irradiation is to be expected. In- 
vestigation of this problem led the author to 
the the 
dose is higher, while underneath it a drop 


the conclusion that above solution 
of roentgen-ray intensity takes place, due to 


the absorption in the iodin. 


E. A. Pouye, M.D. 


Chronic Influenzal Fibrosis of the Lungs. 
W.H. Wynn. Lancet, Nov. 5, 1927, p. 964. 

The increasing frequency of cases showing 
pulmonary fibrosis led the author to study one 
hundred cases occurring after an acute respir- 
atory infection. Since the influenzal epidemic 
in 1918, this condition has been much more 
frequent, the influenza bacillus being the most 
common cause of fibrosis. 

The findings varied from a localized peri- 
bronchial fibrosis to massive fibrosis of an en- 
tire lobe. 
panies the fibrotic process. 


Bronchiectasis occasionally accom- 
Any portion of 
the lung field may be involved, the bases being 
the most commonly reported sites. 

The roentgen appearance differs from the 
adult type of tuberculosis but some cases may 
resemble hilum tuberculosis. As it is impos- 
sible to remove fibrosis, treatment is directed 
to control the infection. Attention to 
of infection in the upper respiratory tract, the 
use of autogenous vaccines and the improve- 


foci 


ment of general health lessen the cough and 
sputum, prevent acute exacerbations and en- 
able the patient to live a reasonably comfort- 
able life. 


M. J. Geyman, M.D. 
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The Systematic Study and Classification 
of Stereograms of the Chest. A. W. H. 
Caulfield and G. E. Richards. Can. Med. 
Assn. Jour., July, 1927, p. 794. 

The following classification has been used 
for years and found to be quite simple and 
intelligible to the clinicians. 

A. Positive Tuberculosis. 

1. Minimal Involvement. 

Ist degree—Up to 1 in. (25 mm.). 

2nd degree—Up to the equivalent of the 
tissue above the level of a cross-section 
at the first rib as defined (first and 
third ribs). 

N. B.—Small cavities advance the classi- 
fication one degree. 

Intermediate Involvement. 

Ist degree—Up to the equivalent of the 
tissue above the level of a cross-section 
at the second rib as defined (second 
and fourth ribs), approximately one- 
third of one lung. 

2nd degree—Up to the equivalent of 
tissue of one-half of one lung. Max- 

imum cavitation 1 in. (25 mm.). 
Extensive Involvement. 

Ist degree—Up to the equivalent of tissue 
of one lung. 

2nd degree—Equivalent of more than 
the tissue of one lung. 

Miliary Involvement. 

Type 1—Pin-point to pin-head densities 
symmetrically placed. 

Type 2—Densities up to 1/5 in. (5 mm.) 
asymmetrically placed. 

Type 3—Densities (miliary) plus non- 
miliary involvement. 

N. B.—Pneumothoraces, if small, may be 
regarded as small cavities: if large, not 
included in classification. 

B. Subminimal (Tuberculosis Suspect). 

No true parenchymatous shadows. 

C. Indeterminate Etiology. 

Shadows lacking etiological interpretation. 

D. Non-tuberculous. 
Shadows indicative of 

pathology. 

The Canadian Tuberculosis Association 

values this classification so highly it has issued 


non-tuberculous 


it in pamphlet form for distribution to the 
Canadian medical profession. 


L. J. Carter, M.D, 


Protection for Screen Examination, §. 
Gilbert Scott. Brit. Jour. Radiol., Septem. 
ber, 1927, p. 327. (Reprinted by permission 
from Brit. Med. Jour., Nov. 19, 1927.) 

Realizing the feeble protection that is neces- 
sarily afforded when screening, the author 
adds four golden rules to those laid down by 
the Protection Committee. These are: (1) 
work at a maximum distance; (2) use mini- 
mum current; (3) waste no time; (4) usea 
Distance being a very efficient 
filter, the fluoroscope should be so designed 
that the face of the operator can never be 
nearer to the tube than thirty inches. The 
amount of current used should be the absolute 
minimum for the case in hand, 3 mm. being 
ample for an average case. Each _ patient 
should be submitted to the same strict routine, 
regardless of any pathological conditions that 
may be present, the diagnosis not being de- 
cided upon until a complete examination has 
been made. The use of a small radiation field 
not only provides better protection, but inci- 
dentally gives sharper definition to the area 
being investigated. As much as possible of 
the working apparatus should be enclosed in 
a cabinet as air-tight and noise-proof as pos- 
If these conditions are observed, pro- 


small field. 


sible. 
tective gloves need not be of a heavy type. 
Light protection is quite effective, but should 
be provided for both the back and front. If 
the use of heavily protected gloves is deemed 
necessary, the face must also be protected. It 
is a wise precaution to limit the number of 
screen examinations by any one person to 
about six daily. 


Secondary Carcinoma Implanted on the 
Endocardium of the Right Ventricle. A. G. 
Nichols. Can. Med. Assn. Jour., July, 1927, 
Pp. 798. 

Medical literature contains remarkably few 
records of cases in which secondary carcinoma 
has been found within the cavities of the heart. 
Three typical cases are reported in which 
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carcinoma cells were found implanted on the 
surface of the endocardium. All were found 
in the right ventricle, having been carried 
there by the blood stream. The primary focus 
was in the stomach, the colon, and the uterus 
respectively. 

L. J. Carter, M.D. 


External Irradiation with Radio-active 
Substances. Fritz Dautwitz. Strahlen- 
therapie, 1927, XXVI, 45. 

A discussion of the external use of radium 
in its various forms, accompanied by a tab- 
ulated compilation of indications and dose. 

E. A. Pou te, M.D. 


Cancer of Tongue: Preliminary Report 
on Radium Treatment. A. Evans and S. 
Cade. Brit. Jour. Surg., July, 1927, p. 55. 
(Reprinted by permission from Brit. Med. 
Jour.) 

The authors record the clinical findings in 
seventeen patients with cancer of the tongue 
treated by radium. The local changes were 
remarkable and the neoplasm disappeared in 
many cases. It is suggested that when the 
disease is operable it should be treated by ra- 
dium rather than by excision, but no claim is 
made as to the permanence of the results ob- 
tained. The authors find that the fungating 
type of growth gives the best results, and the 
smaller the size the better the prognosis. The 
primary growth is treated first and then the 
glands. Local anesthesia is used and needles 
are inserted into the growth and left in posi- 
tion for eight days. After three 
months it is difficult in successful cases to 
fnd the site of the original growth, and the 
motility of the tongue returns to normal. The 
paramount difficulty is the treatment of the 
glandular area. 

A combination of surgical excision and ra- 
dium therapy appears to be the most satisfac- 
tory method. In sixteen out of 
recorded cases the primary growth disap- 
peared entirely after treatment. 


Six or 


seventeen 


Radium Implantation. L. Halberstaedter. 
Strahlentherapie, 1927, XXVI, 20. 

This is a general review of various methods 
of intratumoral radium therapy, followed by 
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a report of the author’s work dealing with 

implants made of Thorium X. (See this 

Journal, 1926, V1, 216, and 1927, VIII, 460.) 
E. A. PoHte, M.D. 


Uterosalpingography: Roentgenological 
Visualization of Cavity of Uterus and Fallo- 
pian Tubes after Injection of Iodized Oils. 
J. Jarcho. Surg., Gynec. and Obst., August, 
1927, XLV, 129. (Reprinted by permission 
from Brit. Med. Jour., Nov. 19, 1927, p. 81 
of Epitome of Current Medical Literature.) 

The author considers uterosalpingography 
—that is, the radiological examination of the 
cavity of the uterus and fallopian tubes after 
intra-uterine injections of iodized oil—to be a 
valuable method of diagnosis in selected cases. 
After an enema the night before and one on 
the morning of the examination the patient is 
placed in the lithotomy position, as though for 
a vaginal operation, on a table equipped with 
a Potter-Bucky diaphragm. The patient is 
brought to the edge of the screen, and a 
weighted speculum is placed in the vagina ; the 
cervix is grasped with a volsella, cleared of 
mucus, and swabbed with an applicator dipped 
in iodine, which is washed off with alcohol. 
The vagina is swabbed with alcohol and dried, 
and the direction of the uterine cavity is de- 
termined with a sound. A 20 c.cm. Record 
syringe, fitted with a modified Ultzman-Keyes 
urethral nozzle and a rubber tip 3 or 4 cm. 
from the end to occlude the cervix and pre- 
vent the escape of the fluid, is filled with 
warmed lipiodol or iodipin up to the 15 c.cm. 
mark and the nozzle is inserted into the uterus 
up to the rubber tip. 
moved and the patient pushed higher up on 
the screen with the legs lowered. When rather 
more than 5 ¢c.cm. has been injected an X-ray 


The speculum is re- 


plate is taken, the operator meanwhile main- 
taining a steady gentle pull on the cervix, at 
the same time pressing on the syringe to close 
the os completely. Care is taken that none of 
the oil shall flow out of the vagina on to the 
screen, as its presence would spoil the plate. 
After two exposures have been made the noz- 
zle is withdrawn and the patient is raised to 
allow the oil to drain from the uterus. Be- 
fore removing the volsella a third plate is 
taken, which invariably shows a shadow of the 
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fallopian tubes ; if these are patent an accumu- 
lation of oil is seen in the pelvis near and 
around them. After twenty-four hours an- 
other plate is taken, and if the shadow in the 
pelvis persists another plate is exposed a week 
later. Jarcho claims that the procedure is en- 
tirely safe and harmless, and that it has never 
given rise to iodism, but strict aseptic precau- 
tions are necessary, with rest afterwards for 
at least a day. 


The Value of Radiography in Pregnancy. 
S. Genell. Gynécol. et Obstet., Jan., 1926, 
p. 41. (Reprinted by permission from Brit. 
Med. Jour., March 6, 1926, p. 44 of Epitome 
of Current Medical Literature.) 

The author refers to a case recorded by Es- 
sen-Moller in 1920 in which a skiagram, taken 
immediately before delivery, showed three fe- 
tal heads. He reports a somewhat simiiar case. 
A primipara, aged 29, was admitted to hos- 
pital when seven months pregnant. There was 
present generalized edema, especially of the 
lower extremities, and albuminuria. Two fetai 
heads could be felt and fetal heart sounds were 
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heard in each flank, with a “silent area” in th 
midline. The diagnosis of “twin pregna val 
was made. Skiagrams of the abdomen ap 
pelvis showed two fetal heads and the shadgt 
of a vertebral column between those of f 
heads, which obviously belonged to neithes 
One week after admission, labor commenced 
and three female children were born alive, bp 
in spite of injections of pituitrin and ergot, 
The patient 
about 1,200 c.cm. of blood, and died ten houh 
after the termination of labor. The ay i 
emphasizes the value of skiagrams in @f 
doubtful cases of multiple pregnancy. 


uterus failed to contract. 


The Gynecological Radium Therapy, 
Eymer, Strahlentherapie, 1927, XXVI, 6 

A brief review of the use of radium 
gynecological practice. The last sentence mi 
be considered as the most important conelt 


sion: “It is not careless, therefore, to regat 
the radiotherapy of carcinoma of the ce 
as at least being equal to the operation.” 


E. A. Poute, M.D 











